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BIDIRECTIONAL ELECTRICAL
CONNECTION SOCKET, BIDIRECTIONAL
ELECTRICAL CONNECTION PLUG AND
COMBINATION THEREOFK

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a Divisional Application of U.S. patent
application Ser. No. 15/304,774, filed on Oct. 17, 2016, now
1ssued as U.S. Pat. No. 9,960,551 B2, which 1s a national
stage application of PCT Patent Application No. PCT/
CN2015/076904, filed on Apr. 17, 20135, which claims
priority to Chinese Patent Application No. 2014201863527.3,
filed on Apr. 17, 2014; Chinese Patent Application No.
2014202681335.1, filed on May 23, 2014; and Chinese Patent
Application No. 201520114091.1, filed on Feb. 17, 2015,
the content of all of which 1s imncorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

(1) Field of the Invention

The invention relates to an electrical connector, and more

particularly to an electrical connection socket and an elec-
trical connection plug capable of providing bidirectional
clectrical connections.

(2) Description of the Related Art

Today’s most popular signal transmission specification in
the computer apparatus 1s the universal serial bus (USB). A
connector socket and a transmission cable manufactured
according to this specification enable a peripheral apparatus,
such as a mouse, a keyboard or the like, which 1s externally
connected to the computer to be detected and used by the
computer immediately.

At present, the USB electrical connection socket and the
USB celectrical connection plug have the unidirectional
clectrical connections. In order to ensure that the USB
clectrical connection plug can be electrically connected to
the USB electrical connection socket when being inserted
into the USB electrical connection socket, the socket and the
plug have the mistake-prool designs. That 1s, the USB
clectrical connection plug cannot be reversely mserted, and

the user switches to the other direction to 1nsert the plug. The
correct direction allows the insertion, so that the electrical
connection can be ensured after the insertion.

At present, there are two specifications including USB 2.0
and USB 3.0, as shown in FIG. 1 and FIG. 2, an A-type
standard USB 2.0 electrical connection socket 10 specified
by USB Association has an insulating base 12 and a metal
housing 13, the upper portion of the front end of the
insulating base 12 has a horizontally frontwardly projecting
tongue 121. The metal housing 13 covers the insulating base
12 and 1s formed with a connection slot 16 covering the
tongue 121. The connection slot 16 1s formed with a small
space 161 and a large space 162 on top and bottom sides of
the tongue 121, respectively. The insulating base 12 1s
provided with one row of four first terminals 14. The first
terminal 14 has a vertically elastically movable contact 141
projecting beyond the bottom side of the tongue 121. In
addition, the top and bottom sides of the metal housing 13
projecting toward the connection slot 16 are provided with
two resilient fasteners 131.
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The connection slot 16 of the A-type standard USB 2.0
clectrical connection socket 10 has the height of 5.12 mm,
the tongue 121 has the height of 1.84 mm, the large space
162 has the height of 2.56 mm, and the small space 161 has
the height of 0.72 mm. That 1s, (the height of the large space
162)=(the height of the small space 161)+(the height of the

tongue 121).
FIG. 3 shows an A-type standard USB 2.0 electrical

connection plug 20 and an A-type standard USB 2.0 elec-
trical connection socket 10 specified by USB Association.
The A-type standard USB 2.0 electrical connection plug 20
has an insulating base 21, a metal housing 22 and one row
of four terminals 23. The metal housing 22 covers the
insulating base 21. The connection portion of the A-type
standard electrical connection plug has a fitting slot 24
fitting with the tongue 121, and a contact interface substrate
235 fitting with the large space 162. The outside layer of the
contact interface substrate 25 1s the metal housing, and the
inside layer of the contact interface substrate 25 1s the
insulating base. The one row of four terminals 23 have
contacts 231 in flat surface contact with the inner surface of
the contact interface substrate 25 and facing the fitting slot
24.

The connection portion of the A-type standard USB 2.0
electrical connection plug 20, specified by USB Association,
has the height of 4.5 mm, the fitting slot 24 has the height
of 1.95 mm, the metal housing has the thickness of 0.3 mm,
and the contact interface substrate 25 has the height of 2.25
mm.

As shown 1n FIG. 3, the contact interface substrate 25 of
the A-type standard USB 2.0 electrical connection plug 20
needs to be aligned with the large space 162 so that 1t can be
inserted 1nto the connection slot 16 of the A-type standard
USB 2.0 electrical connection socket 10. The opposite
insertion will fail because the contact interface substrate 23
having the height of 2.25 mm cannot be {it into the small
space 161 having the height of 0.72 mm. So, the inconve-
nient use 1s caused.

However, 1n order to facilitate the convenient use, the
bidirectional electrical connection can satisty the require-
ment. So, the applicant previously developed an electrical
connection socket, which has the duplex electrical connec-
tion function, and into which the A-type standard USB 2.0
clectrical connection plug can be bidirectionally 1nserted for
clectrical connection, and then planed to develop a duplex
clectrical connection plug, which has the design adopting
two contact interface substrates 25, each having the height
of 2.25 mm shown 1n FIG. 3, in conjunction with the fitting
slot 24 having the height of 1.95 m. However, this type of
duplex electrical connection plug only can be electrically
connected to the electrical connection socket having the
duplex electrical connection function to achieve the doubled
transmission speed. In addition, the two contact interface
substrates of this type of duplex electrical connection plug
cannot be fit for connection with the small space of the
A-type standard USB 2.0 electrical connection socket. The
above-mentioned duplex electrical connection socket,
developed by the applicant, needs to be bidirectional
inserted by the A-type standard USB 2.0 electrical connec-
tion plug for electrical connection. So, the overall height 1s
higher than the A-type standard USB 2.0 electrical connec-
tion socket and 1s not advantageous to the slim and light
clectronic product. In addition, the further developed duplex
clectrical connection plug cannot work in conjunction with
and cannot be bidirectionally inserted and connected to the
A-type standard USB 2.0 electrical connection socket, 1s
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significantly larger than the A-type standard USB 2.0 elec-
trical connection plug, and cannot satisty the actual require-

ment.

The applicant has continuously paid eflorts to the research
and development, and thus finally developed the invention,
which 1s slim and light and can satisty the bidirectional
clectrical connection to the standard electrical connection
socket specified by USB Association.

In order to facilitate the examination, the embodiments
corresponding to the amended independent claims are
described 1n the following. Claim 1 may be implemented 1n
FIGS. 11 to 14, claim 2 may be implemented in FIGS. 61 to
62, claim 4 may be implemented 1n FIGS. 70 to 73, claim 24
may be mmplemented 1 FIG. 67,68,72, claim 7 may be
implemented 1 FIGS. 61 to 62, claim 10 may be imple-

mented 1n FIGS. 70 to 73, claim 27 may be implemented in
FIGS. 14 and 15, claim 12 may be implemented in FIG. 30,

claim 13, 14, 28, 29 may be implemented 1n FIGS. 28 to 29,
claims 30 to 31 may be implemented 1n FIGS. 61 to 62,
claims 15 to 16 may be implemented 1n FIGS. 70 to 73,
claims 17 to 19 may be implemented 1n FIGS. 28 to 29,
claim 14 may be implemented in FIGS. 67 to 68, claim 21
may be implemented i FIGS. 70 to 73, claim 22 may be
implemented mm FIGS. 74 to 76, and claim 23 may be

implemented 1n FIGS. 28 to 29.

BRIEF SUMMARY OF THE INVENTION

A main object of the invention 1s to provide a bidirectional
clectrical connection plug, which can be bidirectionally
iserted nto and electrically connected to the standard
clectrical connection socket specified by USB Association to
achieve the convenient use.

Another main object of the invention 1s to provide a
bidirectional electrical connection plug, which can be bidi-
rectionally inserted into and electrically connected to an
electrical connection socket to achieve the convenient use,
and has the low-height fitting portion to achueve the slim and
light advantages.

Still another main object of the invention 1s to provide a
bidirectional electrical connection socket, into which a bidi-
rectional electrical connection plug can be bidirectionally
inserted for electrically connection, to achieve the conve-
nient use, and which has a low-height connection slot to
achieve the slim and light advantages.

Yet still another main object of the imnvention is to provide
a combination of a bidirectional electrical connection socket
and a bidirectional electrical connection plug, in which the
bidirectional electrical connection plug can be bidirection-
ally inserted into the bidirectional electrical connection
socket to form the same electrical connection eflect, to
achieve the convenient use.

Yet still another main object of the invention is to provide
a bidirectional electrical connection plug, which can be
bidirectionally nserted into and electrically connected to an
clectrical connection socket, and has an insulating base
comprising a base and a fitting member, wherein terminals
ol the two contact interfaces are embedded 1nto and 1njection
molded with the base, extensions of terminals of the two
contact interfaces are vertically elastically movable and
project beyond a front side of the base. The fitting member
1s it with the front side of the base and covers the extensions
of the terminals of the two contact interfaces to achieve the
convenience 1n manufacturing.

Yet still another main object of the invention is to provide
a bidirectional electrical connection plug having an insulat-
ing base having an upper base and a lower base stacked
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vertically, wherein the first and second bases can be embed-
ded into and injection molded with at least one row of
terminals, respectively, to achieve the convenience 1n manu-
facturing.

Yet still another main object of the mnvention 1s to provide
a bidirectional electrical connection socket having an 1nsu-
lating base having a first base and a second base stacked
vertically, wherein the first and second bases can be embed-
ded into and injection molded with at least one row of
terminals, respectively, to achieve the convenience 1n manu-
facturing.

A secondary object of the mnvention 1s to provide a
combination of a bidirectional electrical connection socket
and an electrical connection plug, 1n which the bidirectional
clectrical connection plug can be bidirectionally inserted
into the bidirectional electrical connection socket to form the
same electrical connection effect and achieve the doubled
speed of transmission eflects.

To achieve the above-identified objects, the invention
provides a bidirectional electrical connection plug, which
can be inserted and connected to a standard electrical
connection socket specified by USB Association, wherein
the standard electrical connection socket can be correspond-
ingly inserted and connected to a standard electrical con-
nection plug, specified by USB Association, the standard
electrical connection socket has a connection slot, a tongue
1s disposed in the connection slot in a biased manner, two
opposite sides of the tongue are formed with a large space
and a small space, one set of contacts are disposed on one
side of the tongue facing the large space, a connection
portion of the standard electrical connection plug has a
fitting slot and a contact interface substrate, the fitting slot 1s
{1t with the tongue, the contact interface substrate 1s fit with
the large space, and the bidirectional electrical connection
plug comprises: an insulating base; and a fitting portion,
which 1s disposed on one end of the insulating base and can
be inserted into the connection slot of the standard electrical
connection socket; characterized 1n that the fitting portion
has two contact interface substrates having the same height
and facing each other and a fitting space, each of the two
contact interface substrates has an insulating layer, and an
interval between the two contact interface substrates 1s the
fitting space, wherein at least one of the contact interface
substrates has a contact interface electrically connected to
the standard electrical connection socket, the contact inter-
face 1s electrically connected to the other end of the 1nsu-
lating base, the fitting portion can be bidirectionally inserted
into the connection slot of the standard electrical connection
socket, heights of the two contact interface substrates can be
fit mto the small space, and the bidirectional electrical
connection plug further has a positioning structure for
positioning the msulating layers of the two contact interface
substrates.

The 1nvention further provides a bidirectional electrical
connection plug, which can be 1nserted and connected to an
electrical connection socket, wherein the electrical connec-
tion socket has a connection slot, a tongue 1s disposed at a
middle height of the connection slot, symmetrical spaces are
formed on two connection surfaces of the tongue, and the
bidirectional electrical connection plug comprises: an 1nsu-
lating base; and a fitting portion, which 1s disposed on one
end of the imnsulating base and can be inserted into the
connection slot of the electrical connection socket; charac-
terized 1n that the fitting portion has two contact interface
substrates having the same height and facing each other and
a fitting space, each of the two contact interface substrates
has an insulating layer, and an interval between two contact
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interface substrates 1s the fitting space, wherein at least one
ol the contact interface substrates has a contact interface to
be electrically connected to the electrical connection socket,
the contact interface 1s electrically connected to the other
end of the msulating base, the fitting portion can be bidi-
rectionally inserted into the connection slot of the electrical
connection socket, heights of the two contact interface
substrates can be it with the spaces on the two connection
surfaces of the tongue, the fitting space 1s {it with the tongue,
and the bidirectional electrical connection plug further has a
positioning structure for positioning the insulating layers of
the two contact interface substrates, the heights of the two
contact interface substrates are smaller than heights of the
contact interface substrates of the standard electrical con-
nection plug according to claim 1 and larger than the small
space ol the connection slot of the standard electrical
connection socket, wherein the standard electrical connec-
tion plug and the standard electrical connection socket have
a minimum height specification specified by USB Associa-
tion.

The invention further provides a bidirectional electrical
connection plug, which can be inserted and connected to an
electrical connection socket, wherein the electrical connec-
tion socket has a connection slot, a tongue 1s disposed at a
middle height of the connection slot, symmetrical spaces are
formed on two connection surfaces of the tongue, and the
bidirectional electrical connection plug comprises: an insu-
lating base; and a fitting portion, which 1s disposed on one
end of the insulating base and can be inserted into the
connection slot of the electrical connection socket; charac-
terized in that the fitting portion has two contact interface
substrates having the same height and facing each other and
a fitting space, each of the two contact interface substrates
has an 1nsulating layer, and an interval between two contact
interface substrates 1s the fitting space, wherein at least one
ol the contact interface substrates has a contact interface to
be electrically connected to the electrical connection socket,
the contact interface 1s electrically connected to the other
end of the msulating base, the {fitting portion can be bidi-
rectionally inserted 1nto the connection slot of the electrical
connection socket, heights of the two contact interface
substrates can be fit with the spaces on the two connection
surfaces of the tongue, the fitting space 1s fit with the tongue,
and the bidirectional electrical connection plug further has a
positioning structure for positioning the insulating layers of
the two contact interface substrates, wherein the heights of
the two contact interface substrates are smaller than heights
ol the contact interface substrates of the standard electrical
connection plug according to claim 1 and larger than the
small space of the connection slot of the standard electrical
connection socket, and are smaller than or equal to 2.0 mm.

The invention further provides a bidirectional electrical
connection plug, which can be inserted and connected to an
electrical connection socket, wherein the electrical connec-
tion socket has a connection slot, a tongue 1s disposed at a
middle height of the connection slot, symmetrical spaces are
formed on two connection surfaces of the tongue, and the
bidirectional electrical connection plug comprises: an nsu-
lating base; and a fitting portion, which 1s disposed on one
end of the insulating base and can be inserted into the
connection slot of the electrical connection socket; charac-
terized in that the fitting portion has two contact interface
substrates having the same height and facing each other and
a fitting space, each of the two contact interface substrates
has an 1nsulating layer, and an interval between two contact
interface substrates 1s the {fitting space, wherein the fitting
portion can be bidirectionally inserted into the connection
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slot of the electrical connection socket, heights of the two
contact interface substrates can be fit with the spaces on the
two connection surfaces of the tongue, the fitting space 1s fit
with the tongue, wherein the bidirectional electrical connec-
tion plug has a positioning structure for positioning the
isulating layers of the two contact interface substrates,
wherein only one of the contact interface substrates has a
contact interface to be electrically connected to the electrical
connection socket, and the contact interface is electrically
connected to the other end of the 1nsulating base.

The 1nvention further provides a bidirectional electrical
connection socket, to be inserted by and connected to a
fitting portion of a bidirectional electrical connection plug,
wherein the fitting portion has two contact interface sub-
strates having the same height and facing each other and a
fitting space, an interval of the two contact interface sub-
strates 1s the fitting space, and the bidirectional electrical
connection socket comprises: an insulating base, wherein
one end of the msulating base 1s projectingly formed with a
tongue, at least one of two connection surfaces of the tongue
has a contact interface to be electrically connected to the
bidirectional electrical connection plug, and the contact
interface 1s electrically connected to the other end of the
insulating base; and a connection slot, which 1s disposed on
the one end of the insulating base and covers the tongue;
characterized 1n that the tongue 1s disposed at a middle
height of the connection slot, the symmetrical spaces are
formed on two connection surfaces of the tongue, the fitting
portion of the bidirectional electrical connection plug can be
bidirectionally inserted into the connection slot, heights of
the two contact interface substrates can be fit with the spaces
on the two connection surfaces of the tongue, the fitting
space 1s 11t with the tongue, and heights of the spaces on the
two connection surfaces are substantially the same as the
small space of the standard electrical connection socket
according to claim 1.

The 1nvention further provides a bidirectional electrical
connection socket, to be inserted by and connected to a
fitting portion of a bidirectional electrical connection plug,
wherein the fitting portion has two contact interface sub-
strates having the same height and facing each other and a
fitting space, an interval of the two contact interface sub-
strates 1s the fitting space, and the bidirectional electrical
connection socket comprises: an isulating base, wherein
one end of the msulating base 1s projectingly formed with a
tongue, at least one of two connection surfaces of the tongue
has a contact interface to be electrically connected to the
bidirectional electrical connection plug, and the contact
interface 1s electrically connected to the other end of the
insulating base; and a connection slot, which 1s disposed on
the one end of the insulating base and covers the tongue;
characterized in that the tongue 1s disposed at a middle
height of the connection slot, symmetrical spaces are formed
on two connection surfaces of the tongue, the fitting portion
of the bidirectional electrical connection plug can be bidi-
rectionally inserted into the connection slot, heights of the
two contact interface substrates can be fit with the spaces on
the two connection surfaces of the tongue, the fitting space
1s fit with the tongue, heights of the spaces on the two
connection surfaces are smaller than the large space of the
standard electrical connection socket according to claim 1
and greater than the small space, and the standard electrical
connection socket has a mimimum height specification speci-
fied by USB Association.

The 1nvention further provides a bidirectional electrical
connection socket, to be inserted by and connected to a
fitting portion of a bidirectional electrical connection plug,
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wherein the fitting portion has two contact interface sub-
strates having the same height and facing each other and a
fitting space, an interval of the two contact interface sub-
strates 1s the fitting space, and the bidirectional electrical
connection socket comprises: an insulating base, wherein
one end of the msulating base 1s projectingly formed with a
tongue, at least one of two connection surfaces of the tongue
has a contact interface to be electrically connected to the
bidirectional electrical connection plug, and the contact
interface 1s electrically connected to the other end of the
insulating base; and a connection slot, which 1s disposed on
the one end of the isulating base and covers the tongue;
characterized in that the tongue 1s disposed at a middle
height of the connection slot, symmetrical spaces are formed
on two connection surfaces of the tongue, the fitting portion
of the bidirectional electrical connection plug can be bidi-
rectionally inserted 1nto the connection slot, heights of the
two contact interface substrates can be {it with the spaces on
the two connection surfaces of the tongue, the fitting space
1s fit with the tongue, and heights of the spaces on the two
connection surfaces are smaller than the large space of the
standard electrical connection socket according to claim 1
and greater than the small space, and 1s smaller than 2.1 mm.

The invention further provides a bidirectional electrical
connection socket, to be inserted by and connected to a
fitting portion of a bidirectional electrical connection plug,
wherein the fitting portion has two contact interface sub-
strates having the same height and facing each other and a
fitting space, an interval of the two contact interface sub-
strates 1s the fitting space, and the bidirectional electrical
connection socket comprises: an insulating base, wherein
one end of the msulating base 1s projectingly formed with a
tongue, at least one of two connection surfaces of the tongue
has a contact interface to be electrically connected to the
bidirectional electrical connection plug, and the contact
interface 1s electrically connected to the other end of the
insulating base; and a connection slot, which 1s disposed on
the one end of the insulating base and covers the tongue;
characterized i1n that the tongue 1s disposed at a muaddle
height of the connection slot, symmetrical spaces are formed
on two connection surfaces of the tongue, the fitting portion
of the bidirectional electrical connection plug can be bidi-
rectionally inserted into the connection slot, heights of the
two contact interface substrates can be fit with the spaces on
the two connection surfaces of the tongue, the fitting space
1s fit with the tongue, and only one of the two connection
surtfaces has the contact interface.

The 1mvention further provides a combination of a bidi-
rectional electrical connection socket and an electrical con-
nection plug, comprising: an electrical connection socket,
which has an insulating base and a connection slot, wherein
one end of the msulating base 1s projectingly formed with a
tongue, at least one of two connection surfaces of the tongue
has a contact interface, the contact interface 1s electrically
connected to the other end of the insulating base, the
connection slot 1s formed on the one end of the insulating
base, and the tongue 1s disposed 1n the connection slot; and
an electrical connection plug, which has an insulating base
and a {itting portion, wherein the fitting portion 1s disposed
on the one end of the insulating base, the fitting portion of
the electrical connection plug has two contact interface
substrates facing each other and a fitting space, each of the
two contact mterface substrates has an 1nsulating layer, and
an interval between the two contact interface substrates 1s
the fitting space, wherein at least one of the contact interface
substrates has a contact interface to be electrically connected
to the contact interface of the electrical connection socket;
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characterized 1n that the electrical connection plug further
has a positioning structure for positioning the insulating
layers of the two contact interface substrates, heights of the
two contact interface substrates are the same and are smaller
than the contact interface substrates of the standard electrical
connection plug according to claim 1 and are smaller than or
equal to 2 mm, the tongue 1s disposed at a middle height of
the connection slot, symmetrical spaces are formed on the
two connection surfaces of the tongue, and heights of the
spaces on the two connection surfaces are smaller than the
large space of the standard electrical connection socket
according to claim 1 and are smaller than 2.1 mm, wherein
at least one of the electrical connection socket and the
clectrical connection plug has the two contact interfaces, the
fitting portion of the bidirectional electrical connection plug
can be bidirectionally inserted into the connection slot, the
heights of the two contact interface substrates can be fit with
the spaces on the two connection surfaces of the tongue, and
the fitting space 1s {it with the tongue.

The mvention further provides a combination of a bidi-
rectional electrical connection socket and an electrical con-
nection plug, comprising: an electrical connection socket,
which has an insulating base and a connection slot, wherein
one end of the msulating base 1s projectingly formed with a
tongue, at least one of two connection surfaces of the tongue
has a contact interface, the contact interface 1s electrically
connected to the other end of the insulating base, the
connection slot 1s formed on the one end of the insulating
base, and the tongue 1s disposed 1n the connection slot; and
an electrical connection plug, which has an insulating base
and a fitting portion, wherein the fitting portion 1s formed on
the one end of the isulating base, the fitting portion of the
clectrical connection plug has two contact interface sub-
strates facing each other and a fitting space, each of the two
contact interface substrates has an insulating layer, and an
interval between the two contact interface substrates 1s the
fitting space, wherein at least one of the contact interface
substrates has a contact interface to be electrically connected
to the contact interface of the electrical connection socket;
characterized in that heights of the two contact interface
substrates are the same, the tongue 1s disposed at a middle
height of the connection slot, symmetrical spaces are formed
on the two connection surfaces of the tongue, the fitting
portion of the bidirectional electrical connection plug can be
bidirectionally mnserted 1nto the connection slot, the heights
ol the two contact interface substrates can be fit with the
spaces on the two connection surfaces of the tongue, the
fitting space 1s fit with the tongue, one of the bidirectional
clectrical connection socket and the bidirectional electrical
connection plug has two contact interfaces, and the other of
the bidirectional electrical connection socket and the bidi-
rectional electrical connection plug has only one contact
interface.

With the above-mentioned structure, the invention has the
following advantages.

1. The bidirectional electrical connection plug of the
invention can be bidirectionally mserted and electrically
connected to the standard electrical connection socket speci-
fied by USB Association to achieve the convenient use.

2. The badirectional electrical connection plug of the
invention can be bidirectionally mserted 1nto and electrically
connected to an electrical connection socket to achieve the
convenient use, and has the low-height fitting portion to
achieve the slim and light advantages.

3. The bidirectional electrical connection socket of the
invention can be bidirectionally inserted by and electrically
connected to a bidirectional electrical connection plug to
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achieve the convenient use, and the connection slot has the
low height to achieve the slim and light advantages.

4. The invention provides a combination of a bidirectional
clectrical connection socket and an electrical connection
plug, 1n which the bidirectional electrical connection plug,
can be bidirectionally mnserted into the bidirectional electri-
cal connection socket to form the same electrical connection
ellect to achieve the convenient use.

5. The invention provides a combination of a bidirectional
clectrical connection socket and an electrical connection
plug, 1n which the bidirectional electrical connection plug
can be bidirectionally mnserted into the bidirectional electri-
cal connection socket to form the same electrical connection
cllect and to achieve the doubled speed of transmission
ellects.

6. In the bidirectional electrical connection plug of the
invention, the msulating base thereol comprises a base and
a fitting member, terminals of the two contact interfaces and
the base are embedded and injection molded together, exten-
s1ons of terminals of the two contact interfaces are vertically
clastically movable and project beyond a front side of the
base, and the fitting member 1s {it with the front side of the
base and covers extensions of terminals of the two contact
interfaces to achieve the convenience in manufacturing.

7. In the electrical connection socket of the invention, the
insulating base thereof has a first base and a second base
stacked vertically, and the first and second bases and at least
one row ol terminals are embedded and i1njection molded
together, respectively, to achieve the convenience 1n manu-
facturing.

8. In the bidirectional electrical connection plug of the
invention, the msulating base thereof has an upper base and
a lower base stacked vertically, and the first and second
bases and at least one row of terminals are embedded and
injection molded together, respectively, to achieve the con-
venience 1n manufacturing.

The above-mentioned and other objects, advantages and
features of the invention will become more fully understood
from the detailed description of the preferred embodiments
given herembelow and the accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

FIG. 1 1s a side cross-sectional view showing a conven-
tional standard USB 2.0 electrical connection socket speci-
fied by USB Association.

FIG. 2 1s a front view showing the conventional standard
USB 2.0 electrical connection socket specified by USB
Association.

FIG. 3 1s a side cross-sectional view showing a conven-
tional standard USB 2.0 electrical connection socket and a
conventional standard USB 2.0 electrical connection plug
specified by USB Association.

FIG. 4 1s a side cross-sectional view showing a duplex
plug according to a first embodiment of the invention.

FIG. 5 1s a front cross-sectional view showing the duplex
plug according to the first embodiment of the invention.

FIG. 6 1s a top cross-sectional view showing the duplex
plug according to the first embodiment of the mmvention.

FI1G. 7 1s a side cross-sectional view showing a used state
of the duplex plug according to the first embodiment of the
invention.

FIG. 8 1s a side cross-sectional view showing a simplex
socket according to the first embodiment of the mmvention.

FI1G. 9 shows a front view according to a first embodiment
of the mvention.

10

15

20

25

30

35

40

45

50

55

60

65

10

FIG. 10 1s a side cross-sectional view showing a combi-
nation of the simplex socket and the duplex plug according
to the first embodiment of the invention.

FIG. 11 1s a side cross-sectional view showing a duplex
socket according to the first embodiment of the mvention.

FIG. 12 1s a front view showing the duplex socket
according to the first embodiment of the mvention.

FIG. 13 1s a side cross-sectional view showing a combi-
nation of the duplex socket and the simplex plug according
to the first embodiment of the invention.

FIG. 14 1s a side cross-sectional view showing a combi-
nation of the duplex socket and the duplex plug according to
the first embodiment of the 1nvention.

FIG. 15 1s a front cross-sectional view showing another
duplex plug according to the first embodiment of the inven-
tion.

FIG. 16 1s a front cross-sectional view showing another
duplex plug according to the first embodiment of the inven-
tion.

FIG. 17 1s a side cross-sectional view (taken at the
position of the first terminal 40) showing a duplex plug
according to a second embodiment of the invention.

FIG. 18 1s a front cross-sectional view showing the duplex
plug according to the second embodiment of the invention.

FIG. 19 1s a top cross-sectional view showing the duplex
plug according to the second embodiment of the invention.

FIG. 20 1s a side cross-sectional view (taken at the
position of the second terminal 50) showing the duplex plug
according to the second embodiment of the invention.

FIG. 21 1s an arranged top view showing two rows of
terminals of the duplex plug according to the second
embodiment of the invention.

FIG. 22 1s a back cross-sectional view showing the duplex
plug according to the second embodiment of the invention.

FIG. 23 1s a side cross-sectional view showing a used state
of the duplex plug according to the second embodiment of
the 1nvention.

FIG. 24 1s a side cross-sectional view showing the used
state of the duplex plug according to the second embodiment
of the mvention.

FIG. 25 1s a side cross-sectional view (taken at the
position of the first terminal 40) showing another duplex
plug according to the second embodiment of the invention.

FIG. 26 1s a front view showing a simplex socket accord-
ing to the second embodiment of the invention.

FIG. 27 1s a side cross-sectional view showing the com-
bination of the stmplex socket and the duplex plug according
to the second embodiment of the invention.

FIG. 28 1s a front view showing a duplex socket according,
to the second embodiment of the invention.

FIG. 29 1s a side cross-sectional view showing a combi-
nation of the duplex socket and the simplex plug according
to the second embodiment of the invention.

FIG. 30 1s a side cross-sectional view showing the com-
bination of the duplex socket and the duplex plug according
to the second embodiment of the invention.

FIG. 31 1s a side cross-sectional view (taken at the
position of the first terminal 40) showing another duplex
plug according to the second embodiment of the invention.

FIG. 32 1s a side cross-sectional view (taken at the
position of the second terminal 50) showing another duplex
plug according to the second embodiment of the invention.

FIG. 33 1s a side cross-sectional view showing a used state
of another duplex plug according to the second embodiment
of the mvention.

FIG. 34 1s a side cross-sectional view showing a duplex
plug according to the third embodiment of the mmvention.



US 10,879,657 B2

11

FIG. 35 1s a front cross-sectional view showing the duplex
plug according to the third embodiment of the invention.

FIG. 36 1s a top cross-sectional view showing the duplex
plug according to the third embodiment of the invention.

FIG. 37 1s a side cross-sectional view showing a used state
of the duplex plug according to the third embodiment of the
invention.

FIG. 38 i1s a side cross-sectional view showing a simplex
socket according to the third embodiment of the invention.

FIG. 39 1s a front view showing the simplex socket
according to the third embodiment of the mvention.

FIG. 40 1s a side cross-sectional view showing a combi-
nation of the simplex socket and the duplex plug according,
to the third embodiment of the invention.

FIG. 41 1s a side cross-sectional view showing a duplex
socket according to the third embodiment of the invention.

FIG. 42 1s a front view showing the duplex socket
according to the third embodiment of the mvention.

FIG. 43 1s a side cross-sectional view showing a combi-
nation of the duplex socket and the simplex plug according,
to the third embodiment of the invention.

FIG. 44 1s a side cross-sectional view showing a combi-
nation of the duplex socket and the duplex plug according to
the third embodiment of the imvention.

FIG. 45 shows a front cross-sectional view according to
a fourth embodiment of the invention.

FIG. 46 shows a front cross-sectional view according to
a fifth embodiment of the invention.

FIG. 47 shows a front cross-sectional view according to
a sixth embodiment of the invention.

FI1G. 48 shows a top view according to a seventh embodi-
ment of the invention.

FIG. 48 A shows a cross-sectional view according to the
seventh embodiment of the invention.

FI1G. 49 shows a top view according to an eighth embodi-
ment of the mvention.

FIG. 49A shows a cross-sectional view according to the
eighth embodiment of the invention.

FIG. 50 shows a top view according to a ninth embodi-
ment of the invention.

FIG. S0A shows a cross-sectional view according to the
ninth embodiment of the invention.

FIG. 51 shows a top view according to a tenth embodi-
ment of the invention.

FIG. 51A shows a cross-sectional view according to the
tenth embodiment of the ivention.

FIG. 52 shows a side cross-sectional exploded view
according to an eleventh embodiment of the imvention.

FIG. 53 shows a side cross-sectional combination view
according to the eleventh embodiment of the invention.

FIG. 54 shows a front cross-sectional combination view
according to the eleventh embodiment of the invention.

FIG. 55 shows a side cross-sectional exploded view
according to the eleventh embodiment of the invention.

FIG. 56 shows a side cross-sectional combination view
according to the eleventh embodiment of the invention.

FIG. 57 shows a front cross-sectional combination view
according to the eleventh embodiment of the invention.

FIG. 538 shows a side cross-sectional exploded view
according to a twelfth embodiment of the invention.

FIG. 59 shows a side cross-sectional combination view
according to the twelfth embodiment of the mvention.

FIG. 60 shows a front cross-sectional combination view
according to the twelfth embodiment of the mvention.

FIG. 61 shows a side cross-sectional exploded view
according to the twelfth embodiment of the mvention.
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FIG. 62 shows a side cross-sectional combination view
according to the twelfth embodiment of the invention.

FIG. 63 shows a side cross-sectional combination view
according to the twelfth embodiment of the invention.

FIG. 64 1s a pictorial view showing a plug according to a
thirteenth embodiment of the 1nvention.

FIG. 65 1s a top cross-sectional view showing the plug
according to the thirteenth embodiment of the invention.

FIG. 66 1s a side cross-sectional view showing the plug
according to the thirteenth embodiment of the invention.

FIG. 67 1s a pictorial view showing a socket according to
the thirteenth embodiment of the invention.

FIG. 68 1s a front view showing the socket according to
the thirteenth embodiment of the invention.

FIG. 69 shows a top cross-sectional view according to a
14” embodiment of the invention.

FIG. 69A 1s a front cross-sectional view showing the plug
at one end according to the 14” embodiment of the inven-
tion.

FIG. 70 shows a top cross-sectional view according to a
15” embodiment of the invention.

FIG. 71 1s a front cross-sectional view showing the plug
at one end according to the 15” embodiment of the inven-
tion.

FIG. 72 1s a front cross-sectional view showing the socket
at the other end according to the 15” embodiment of the
invention.

FIG. 73 shows a side cross-sectional view according to
the 15” embodiment of the invention.

FIG. 74 shows a pictorially exploded view according to a
16” embodiment of the invention.

FIG. 75 shows a pictonially assembled view according to
the 16” embodiment of the invention.

FIG. 76 shows a side cross-sectional view according to
the 16” embodiment of the invention.

FIG. 77 1s a side cross-sectional combination view show-
ing the socket and the plug according to a 17% embodiment
of the mvention.

FIG. 78 1s a side cross-sectional view showing the plug
according to the 177 embodiment of the invention.

FIG. 79 1s a front view showing the plug according to the
177 embodiment of the invention.

FIG. 80 15 a pictorially exploded view showing the plug
according to the 177 embodiment of the invention.

FIG. 81 1s a pictonial view showing a fitting member of the
plug according to the 17” embodiment of the invention.

FIG. 82 15 a side view showing a metal partition plate of
the plug according to the 17% embodiment of the invention.

FIG. 83 1s a side cross-sectional combination view show-
ing the socket according to the 177 embodiment of the
invention.

FIG. 84 15 a front view showing an 1nsulating base of the
socket according to the 17” embodiment of the invention.

FIG. 85 15 a side cross-sectional combination view show-
ing the socket according to the 177 embodiment of the
invention.

FIG. 86 1s a pictorially exploded view showing a plug
according to an 18” embodiment of the invention.

FIG. 87 1s a pictorial view showing the plug according to
the 18” embodiment of the invention.

FIG. 88 1s a front cross-sectional view showing the plug
according to the 187 embodiment of the invention.

FIG. 89 1s a pictorial view showing a terminal of the plug
according to the 18" embodiment of the invention.

FIG. 90 1s a pictorially exploded view showing a socket
according to the 18" embodiment of the invention.
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FIG. 91 1s a front view showing the socket according to
the 18” embodiment of the invention.

FIG. 92 1s a front cross-sectional view showing a plug
according to a 19” embodiment of the invention.

FI1G. 93 is a front view showing a socket according to the
19" embodiment of the invention.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

Referring to FIGS. 4 to 16, the first embodiment of the
invention provides a bidirectional USB 2.0 electrical con-
nection plug and a bidirectional USB 2.0 electrical connec-
tion socket.

Referring to FIGS. 4 to 6, a bidirectional duplex USB 2.0
clectrical connection plug 100 of this embodiment com-
prises an insulating base 30, two rows of {irst terminals 40,
a metal housing 60, a fitting portion 75, a positioning
structure 34q and a rear plug 70.

The msulating base 30 1s plastically injection molded and
has a front segment formed with a fitting space 77. The
insulating base 30 forms top, bottom, leit and right sides of
the fitting space 77. The cross-section of the front segment
of the insulating base 30 1s a hollow rectangular frame
structure. The insertion port of the fitting space 77 faces
frontwards. The insulating base 30 has two rows of first
terminal slots 31, wherein a middle of the first terminal slot
31 has a concave portion 32.

The metal housing 60 covers the insulating base 30. The
front-view shape of the metal housing 60 1s rectangular,
top-bottom symmetrical and left-right symmetrical. As
shown 1n FIG. 7, the metal housing 60 has an open back end
and has no projecting upright plate sheet.

The fitting portion 75 1s disposed at the front end of the
insulating base 30. The fitting portion 75 has two opposite
contact interface substrates 76 and a fitting space 77. The
two contact interface substrates 76 each having an insulating,
layer 761 are separated by the fitting space 77. The insulat-
ing layers 761 of the inside layers of the two contact
interface substrates 76 are integrally formed jointly with the
insulating base 30, and the outside layers of the contact
interface substrates 76 pertain to the metal housing 60. The
fitting space 77 1s the same as the fitting space 77 of the
insulating base 30. The nsulating layers 761 of the inside
layers of the two contact interface substrates 76 are the top
and bottom sides of the fitting space 77. Each of the two
contact interface substrates 76 has a USB 2.0 contact inter-
tace 1a to be electrically connected to an A-type standard
USB 2.0 electrical connection socket. The two USB 2.0
contact interfaces 1la are formed by the two rows of {first
terminals 40. The two USB 2.0 contact interfaces 1la are
clectrically connected to the rear end of the msulating base
30, and the two USB 2.0 contact interfaces 1a have the same
contact interface and the connection points with the circuit
serial numbers arranged reversely. The fitting portion 75 has
the rectangular external shape 1n a top-bottom symmetrical
and left-right symmetrical manner. The fitting portion 75 can
be bidirectionally inserted into the connection slot of the
A-type standard USB 2.0 electrical connection socket. The
two contact interface substrates 76 can be fit into the small
space.

The positioning structure 34q 1s 1ntegrally formed jointly
with front segments of two sidewalls 34 of the insulating
base 30. The two sidewalls 34 are integrally connected to
two sides of the insulating layers of the two contact interface
substrates 76 to position the isulating layers 761 of the two
contact interface substrates 76. The insulating layers 761 of
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the two contact interface substrates 76 are the top and
bottom sides of the fitting space 77. The two sidewalls 34 are
the left and rnight sides of the fitting space 77.

The two rows of {first terminals 40 each having four first
terminals are assembled and fixed to the two rows of first
terminal slots 31 of the insulating base 30, the first terminal
40 sequentially has, from one end to the other end, a pin 41,
a fixing portion 42 and an extension 43. The fixing portion
42 1s fixed to the first terminal slot 31. The extension 43 1s
connected to the front end of the fixing portion 42, extends
to the contact interface substrate 76 and has a contact 44.
The contact 44 1s not elastically movable and 1s flush with
the 1nner surface of the contact interface substrate 76. The
front end of the extension 43 has an engagement portion 45
engaged 1nto the engagement hole formed at the front end of
the concave portion 32. The pin 41, which 1s connected to
the other end of the fixing portion 42 and projects beyond the
rear end ol the insulating base 30, has a distal segment
formed with a wiring portion 411. The contacts 44 of the two

rows of first terminals 40 respectively form the USB 2.0
contact interfaces 1a of the two contact interface substrates
76. The two USB 2.0 contact interfaces 1la are the same
contact interface and have the connection points with the
circuit serial numbers arranged reversely, as shown 1n FIG.
5. The upper USB 2.0 contact interface 1a has the connec-
tion points with the circuit serial numbers of 1, 2, 3, 4 from
left to right, and the lower USB 2.0 contact interface 1a has
the connection points with the circuit serial numbers of 4, 3,
2, 1 from left to night. According to the USB 2.0 contact
interface specified by USB Association, the connection point
with the circuit serial number 1 1s the ground contact, the
connection point with the circuit serial number 4 1s the
power contact, and the connection points with the circuit
serial numbers 3 and 2 are one pair of signal contacts
represented by D+ and D-, respectively.

The rear plug 70 1s tightly fit within the rear segment of
the metal housing and at the rear end of the insulating base.
The rear plug 70 1s a three-piece combination so that the pins
41 of the two rows of first terminals 40 can pass through and
closely fit with the rear plug 70. The rear plug 70 mainly
plugs the voids communicating the two rows of first terminal
slots 31 with the rear end of the insulating base 30.

This embodiment functions as a connector of a connection
cable. An insulating housing 80 covering the rear segment of
the metal housing 60 1s formed by way of glue pouring. The
provision of the rear plug 70 can prevent the glue liquid from
flowing into the first terminal slot 31 in the glue pouring
process. Regarding the wiring portions 411 of the pins of the
two rows of first terminals 40, the connection points with the
same circuit serial number 1s connected to the same wire 85.

Referring to FIG. 7, with the above-mentioned structure,
the heights of the two contact interface substrates 76 of the
fitting portion 75 can be fit into the small space 161 of the
connection slot 16 of the A-type standard USB 2.0 electrical
connection socket 10. So, the fitting portion 75 can be
bidirectionally inserted into the connection slot 16 of the
A-type standard USB 2.0 electrical connection socket 10,
and the USB 2.0 contact interface 1a (contacts 44) of one of
the two contact interface substrates 76 1s electrically con-
nected to the USB 2.0 contact interface 2a (contacts 141)
below the tongue 121 of the A-type standard USB 2.0
clectrical connection socket 10.

The two contact interface substrates 76 of the fitting
portion 73 of this embodiment have the same height of about
0.65 mm, and the fitting space 77 1s about 1.95 mm, so the
height of the fitting portion 75 1s about 3.25 mm, which 1s
significantly lower than the height (4.5 mm) of the connec-
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tion portion of the A-type standard USB 2.0 electrical
connection plug 20, and higher than the large space 162
(2.65 mm) of the connection slot 16 of the A-type standard
USB 2.0 electrical connection socket 10. Thus, the fitting
portion 75 cannot be incorrectly iserted into the large space
162 when being used. Upon designing, however, the height
ol the contact interface substrate 76 may range between 0.5
mm and 0.85 mm, and the height of the fitting portion 75
may range between 3 mm and 4 mm.

According to the above-mentioned descriptions, the plug
of this embodiment has the following advantages.

1. The fitting portion 75 can be bidirectionally inserted
into the connection slot 16 of the A-type standard USB 2.0
electrical connection socket 10 for electrical connection, and
can be used 1n a very convenient manner.

2. The height of the fitting portion 75 1s about 3.25 mm
significantly lower than the height (4.5 mm) of the connec-
tion portion of the A-type standard USB 2.0 electrical
connection plug 20, and has the slim and light advantages.

3. The structure 1s simplified and can be easily manufac-
tured.

Referring to FIGS. 8 and 9, a bidirectional simplex USB
2.0 electrical connection socket 90 of this embodiment
comprises an insulating base 92, a metal housing 93, one
row of first terminals 94 and a rear cover 97.

The 1nsulating base 92 1s plastically 1injection molded and
has a front end with a middle projectingly formed with a
horizontally extending tongue 921, wherein the bottom side
of the tongue 921 has a USB 2.0 contact interface 2a. The
USB 2.0 contact interface 2a 1s formed by the one row of
first terminals 94. The contact interface 1s electrically con-
nected to the rear end of the msulating base 30.

The metal housing 93 covers the insulating base 92 and
the tongue 921 to form a connection slot 96 at the front end
of the insulating base 92. The tongue 921 1s disposed at a
middle height of the connection slot 96. Two symmetrical
spaces 961 are formed on the upper and lower connection
surfaces 922 of the tongue 921. The external shape of the
connection slot 96 1s rectangular, top-bottom symmetrical
and left-right symmetrical.

The one row of first terminals 94 are assembled or
embedded into the insulating base 92. Each terminal has a
pin 941, a fixing portion 942 and an extension 943. The
fixing portion 942 i1s fixed to the isulating base 92. The
extension 943 connected to the front end of the fixing
portion 942 extends to the tongue 921 and has a contact 944.
The contact 944 projecting beyond the bottom side of the
tongue 921 1s vertically elastically movable. The pin 941
connected to the rear end of the fixing portion 942 projects
beyond the mnsulating base. The contacts 944 of the one row
of first terminals 94 form the USB 2.0 contact interface 2a.

The rear cover 97 covers the rear and bottom of the
insulating base 92 to position the pins 941 of the one row of
first terminals 94.

This embodiment 1s characterized in that the spaces of the
connection slot 96 on the upper and lower connection
surfaces of the tongue 921 have the same height of about
0.72 mm, which 1s smaller than the large space 162 of the
A-type standard USB 2.0 electrical connection socket and 1s
substantially equal to the small space. The height of the
tongue 921 1s still 1.84 mm. The height of the connection
slot 96 1s about 3.3 mm, which 1s significantly lower than the
A-type standard USB 2.0 electrical connection socket 10. A
fitting portion of an electrical connection plug can be
bidirectionally inserted into the connection slot 96.

Referring to FIG. 10, with the above-mentioned structure,
the heights of the two contact interface substrates 76 of the
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fitting portion 75 of the bidirectional duplex USB 2.0
clectrical connection plug 100 can be fit into the two spaces
961 on the upper and lower connection surfaces 922 of the
tongue 921 of the connection slot 96. So, the fitting portion
75 can be bidirectionally 1nserted into the connection slot 96
of the bidirectional simplex USB 2.0 electrical connection
socket 90, and the USB 2.0 contact interface 1a (contacts 44)
ol one of the two contact interface substrates 76 1s electr-
cally connected to the USB 2.0 contact interface 2a (contacts
944) of the bottom side of the tongue 921 of the bidirectional
simplex USB 2.0 electrical connection socket 90. In addi-
tion, both of the fitting portion 75 of the bidirectional duplex
USB 2.0 electrical connection plug and the connection slot
96 of the bidirectional simplex USB 2.0 electrical connec-
tion socket 90 can achieve the better fitting. That 1s, the two
contact interface substrates 76 and the two spaces 961 on the
upper and lower connection surfaces 922 of the tongue 921
of the connection slot 96 are tightly fit, each of two first
fitting gaps 962 respectively between the two contact inter-
face substrates 76 and an upper surface 965 and a lower
surface 966 of the connection slot 96 1s smaller than 0.01
mm, and each of second fitting gaps 963 leit after the two
spaces 961 are respectively fit with the contact interface
substrates 76 1s smaller than 0.15 mm. So, this 1s different
from FIG. 7, 1n which a too large space 1s still left when the
contact interface substrate 76 1s 1n the large space 162.

Regarding the design of this embodiment, the spaces of
the connection slot 96 on the upper and lower connection
surfaces of the tongue 921 may have the same height or
different heights, wherein the height may range between
0.55 mm and 2.1 mm. The height of the connection slot 96
may be designed to range between 3 mm and 6 mm. Thus,
the height of the contact interface substrate matching with
the mserted bidirectional USB 2.0 electrical connection plug,
ranges between 0.5 mm and 2.0 mm, and the height of the
fitting portion ranges between 3 mm and 6 mm.

Referring to FIGS. 11 and 12, a USB 2.0 bidirectional
duplex electrical connection socket 901 of this embodiment
1s almost the same as the bidirectional simplex USB 2.0
clectrical connection socket 90 except for the diflerences
that there 1s additionally provided with one row of first
terminals 94, and that the top side of the tongue 921 1s also
formed with a USB 2.0 contact interface 2a. The USB 2.0
contact interfaces 2a on the top and bottom sides of the
tongue 921 have the same contact interface, and the con-
nection points with the circuit serial numbers arranged
reversely.

Referring to FIG. 13, a bidirectional simplex USB 2.0
clectrical connection plug 104 1s almost the same as the
bidirectional duplex USB 2.0 electrical connection plug 100
except for the difference that only one of the two contact
interface substrates 76 of the fitting portion 75 has the USB
2.0 contact interface 1la. So, the fitting portion 75 can be
bidirectionally inserted into the connection slot 96 of the
bidirectional duplex USB 2.0 electrical connection socket
901, and the USB 2.0 contact interface 1a (contacts 44) of
the contact intertace substrate 76 1s inevitably electrically
connected to one of the USB 2.0 contact interfaces 2a
(contacts 944) on the top and bottom sides of the tongue 921
of the bidirectional duplex USB 2.0 electrical connection
socket 901.

Referring to FIG. 14, the fitting portion 75 of the bidi-
rectional duplex USB 2.0 electrical connection plug 100 can
be bidirectionally inserted into the connection slot 96 of the
bidirectional duplex USB 2.0 electrical connection socket
901, so that the two USB 2.0 contact intertaces 1a and 2a of
the plug and the socket can be bidirectionally connected to
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achieve the convenient use and the doubled transmission
speed. However, the plug and the socket of this embodiment
are slimmer and lighter than those of the prior art.

As shown 1n FIGS. 14 and 13, the two contact interface
substrates 76 of the plug and the spaces on the upper and >
lower connection surfaces of the tongue 921 of the connec-
tion slot 96 of the socket are tightly fit, wherein the fitting
gap 1s smaller than 0.15 mm.

The socket of this embodiment has two contact interfaces,
so the socket 1s electrically connected to a circuit board. The
circuit board may have cascaded circuits to electrically
connect the connection points of the two contact interfaces
of the socket with the same circuit serial number to the same
circuit to form one set of circuits. Thus, 1t can work 1n
conjunction with a bidirectional simplex electrical connec-

tion plug to perform the bidirectional corresponding con-
nection.

Referring to FIG. 15, another modification of the bidirec-
tional duplex USB 2.0 electrical connection plug of this 2¢
embodiment 1s provided with the diflerence that the insu-
lating base 30 1s formed by stacking an upper base 301 and
a lower base 302, wherein the cross-section of the front
segment of the upper base 301 1s mversely U-shaped, and
the cross-section of the front segment of the lower base 302 25
1s U-shaped. Each of the upper and lower bases 301 and 302
1s embedded into and 1njection molded with one row of first
terminals 40. Each of the upper and lower bases 301 and 302
forms the nsulating layer of the contact intertace substrate
76. An L-shaped reinforcing sheet 35 1s assembled with or 30
embedded into each of the left and night sides of the
insulating layers of the two contact interface substrates 76.

In addition, each of the upper and lower bases 301 and

302 may be formed with one row of terminal slots, into
which one row of {first terminals are assembled. 35
Referring to FI1G. 16, another modification of the bidirec-

tional duplex USB 2.0 electrical connection plug of this
embodiment 1s provided with the differences that the rein-
forcing sheet 35 1s horizontal I shaped, and that the 1nsu-
lating base 30 1s integrally embedded into and injection 40
molded with the two rows of first terminals.

Referring to FIGS. 17 to 33, the second embodiment of
the invention provides a bidirectional USB 3.0 electrical
connection plug and a bidirectional USB 3.0 electrical
connection socket. 45

Referring to FIGS. 17 to 20, a bidirectional duplex USB
3.0 electrical connection plug 103 of this embodiment is
almost the same as the first embodiment except for the
differences that two rows of five second terminals 50 are
turther provided, that the insulating base 30 has the upper 50
and lower bases 301 and 302 stacked vertically, and that
cach of the upper and lower bases 301 and 302 has one row
of five second terminal slots 33. Each of the rows of second
terminal slots 33 extend to a contact interface substrate 76
and form one row of elastic movement spaces 762 separately 55
arranged and depressed into the insulating layer 761. The
insulating layer 761 has a bottom surtace 763 on the one row
ol depressed elastic movement spaces 762 and 1s separated
from the metal housing 60. The two rows of second termi-
nals 50 are assembled 1nto the two rows of second terminal 60
slots 33, respectively. The two rows of {irst terminals 40 are
embedded 1nto, injected molded with and fixed to the upper
and lower bases 301 and 302. In addition, a transversally
extending metal partition plate 87, for separating the two
rows of second terminals 50 to reduce the mutual electric 65
interference and facilitate the high-speed transmission, 1s
provided between the upper and lower bases 301 and 302.
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Reterring to FIG. 20, the second terminal 50 sequentially
has, from one end to the other end, a pin 51, a fixing portion
(also referred to as a first fixing portion) 52 and an extension
53. The fixing portion 52 1s fixed to the second terminal slot
33. The extension 33 connected to the front end of the fixing
portion 52 extends to the contact interface substrate 76 and
has a distal segment bent inversely to form a contact 54. The
contact 34 1s the cut section of the distal end of the extension
53. The extension 53 1s vertically elastically movable in the
clastic movement spaces 762. The contact 54 1s vertically
clastically movable and projects beyond the mnner surface of
the contact interface substrate 76. The pin 51 1s connected to
the other end of the fixing portion 52, projects beyond the
rear end of the insulating base 30 and has a distal segment
formed with a wiring portion 511. The contacts 44 of the two
rows of first terminals 40 and the contacts 54 of the two rows
of second terminals 350 respectively form the USB 3.0
contact mterfaces 156 of the two contact interface substrates
76, respectively. The two USB 3.0 contact interfaces 15 have
the same contact interface and the connection points with the
circuit serial numbers arranged reversely. As shown in FIG.
18, the contacts 44 of the upper one row of {irst terminals
have the connection points with the circuit serial numbers of
1, 2, 3, 4 arranged from left to right, the contacts 34 of one
row of second terminals have the connection points with the
circuit serial numbers of 9, 8, 7, 6, 5 arranged from lett to
right, the contacts 44 of the lower one row of first terminals
have the connection points with the circuit serial numbers of
4, 3, 2, 1 arranged from leit to night, and the contacts 54 of
one row of second terminals have the connection points with
the circuit serial numbers of 5, 6, 7, 8, 9 arranged from left
to right.

Referring to FIGS. 17 to 20, the two contact interface
substrates 76 are formed with the contacts 44 of the front
row of the first terminals 40 and the contacts 54 of the rear
row of the second terminals 50, wherein the width of each
of the front row of contacts 44 1s wider than the width of
each of the rear row of contacts 54, the number of the front
row of contacts 44 1s equal to 4, which 1s smaller than the
number the rear row of contacts 54, which 1s equal to 5. The
arrangement width of the front row of contacts 44 1s nar-
rower than the arrangement width of the rear row of contacts
54. The nsulating layers 761 of the two contact interface
substrates have the transversal front-rear i1solating regions
764 for separating the front and rear rows of contacts 44 and
54 from each other.

The two contact interface substrates 76 have separating
structures corresponding to the rear row of contacts, so that
the rear row of contacts 54 cannot touch the metal housing
60 when being vertically elastically moved. The separating
structures are the elastic movement space 762 and the
bottom surface 763.

The front row of contacts 44 1s connected to a fixing
portion (also referred to as a second fixing portion) 42
extending to and being positioned at the contact interface
substrate 76. The fixing portions 52 of the second terminals
50 of the rear row of contacts 54 extend to and are positioned
at the insulating base 30.

The rear row of contacts 54 of the two contact interface
substrates are closer to the middle height of the fitting space
77 than the front row of contacts 44, so that the two rows of
contacts 44 and 54 are 1n the front-low and rear-high manner.

According to the USB 3.0 contact interface specified by
USB Association, the front row of contacts 44 have the
connection point with the circuit serial number 1 being the
ground contact, the connection point with the circuit serial
number 4 being the power contact, and the connection points
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with the circuit serial numbers 3 and 2 being one pair of
signal contacts represented by D+ and D-, respectively; and
the rear row ol contacts 54 have the connection point with
the circuit serial number 7 being the ground contact, and the
connection points with the circuit serial numbers 6 and 3,
and 9 and 8 being two pairs of signal contacts represented by

RX+ and RX-, and TX+ and TX-, respectively.

The front row of contacts 44 are connected to a fixing
portion 42 extending to and being positioned at the contact
interface substrate 76. The fixing portions 32 of the second
terminals 50 of the rear row of contacts 54 extend to and are
positioned at the insulating base 30.

Referring to FIG. 21, the middle terminal of each row of
second terminals 50 1s the ground terminal, and one pair of
signal terminals are disposed on two sides of the middle
terminal. Each pair of signal terminals can be designed to be
close to each other, and this 1s advantageous to the high-
speed transmission, so the fixing portions 52 and the pins 51
of the two second terminals 50 on the two sides are close to
cach other.

Referring to FIG. 22, the rear plug 70 1s a three-piece
combination comprising an upper portion 72, a middle
portion 71 and a lower portion 73, so that the pins 41 of the
two rows of first terminals 40 and the pins 51 of the two rows
of second terminals 30 pass through and closely fit with the
rear plug 70. The rear plug 70 mainly plugs into the voids
communicating the two rows of second terminal slots 33
with the rear end of the insulating base 30.

Referring to FIG. 23, with the above-mentioned structure,
the heights of the two contact interface substrates 76 of the
fitting portion 75 can be fit into the small space 161 of the
connection slot 16 of the A-type standard USB 3.0 electrical
connection socket 11. So, the A-type standard USB 3.0
clectrical connection socket 11 and the A-type standard USB
2.0 electrical connection socket 10 have substantially the
same structure except that only one row of five second
terminals 15 are added. The second terminal 15 has an
clastically non-movable contact 151 disposed 1n front of the
contact 141 of the first terminal 14. So, the fitting portion 75
can be bidirectionally 1nserted 1nto the connection slot 16 of
the A-type standard USB 3.0 electrical connection socket 11,
and one of the USB 3.0 contact mterfaces 15 (contacts 44
and 54) of the two contact interface substrates 76 1s elec-
trically connected to the USB 3.0 contact interface 2b
(contacts 141 and 151) below the tongue 121 of the A-type
standard USB 3.0 electrical connection socket 11.

Regarding the wiring portions 411 of the pins of the two
rows of first terminals 40 of this embodiment, the connection
points with the same circuit serial number are connected to
the same wire 85. Regarding the wiring portions 511 of the
pins of the two rows of second terminals 50, the connection
points with the same circuit serial number are connected to

the same wire 85. So, the connection cable 86 has one set of

nine wires 83 thereinside.

Referring to FIG. 24 of this embodiment, each of the
wiring portions 411 of the pins of the two rows of first
terminals 40 and the wiring portions 511 of the pins of the
two rows of second terminals 50 1s connected to a wire 83.
So, the connection cable 86 has two set of nine wires 85 (18
wires 85 1n total).

Referring to FIG. 25, another modification of the bidirec-
tional duplex USB 3.0 electrical connection plug of this
embodiment 1s provided with the diflerence that a transver-
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and second terminals 40 and 50 1s reduced, and this 1s more
advantageous to the high-speed transmission.

Referring to FIGS. 26 and 27, a bidirectional simplex
USB 3.0 electrical connection socket 902 of this embodi-
ment 15 almost the same as the USB 2.0 bidirectional duplex
clectrical connection socket 901 of the first embodiment
except for the difference that one row of five second termi-
nals 95 are further provided. The second terminal 95 has an
clastically non-movable contact 954 disposed 1n front of the
contact 944 of the first terminal 94. The contact 954 is
slightly depressed into the bottom side of the tongue 921.
The one row of contacts 944 and the one row of contacts 954
form the USB 3.0 contact interface 2b.

The heights of the two contact interface substrates 76 of
the fitting portion 75 of the bidirectional duplex USB 3.0
clectrical connection plug 103 can be {it into the spaces on
the upper and lower connection surfaces of the tongue 921
of the connection slot 96. So, the fitting portion 75 can be
bidirectionally iserted into the connection slot 96 of the
bidirectional simplex USB 3.0 electrical connection socket
902, and one of the USB 3.0 contact interfaces 15 (contacts
44 and 54) of the two contact interface substrates 76 1is
clectrically connected to the USB 3.0 contact interface 26
(contacts 944 and 9354) of the bottom side of the tongue 921
of the bidirectional simplex USB.O electrical connection
socket 902. In addition, the fitting portion 75 of the bidi-
rectional duplex USB 3.0 electrical connection plug 103 and
the connection slot 96 of the bidirectional simplex USB 3.0
clectrical connection socket 902 can achieve the better
fitting. So, this 1s different from FIG. 23, 1n which a too large
space 1s still left when the contact interface substrate 76 1s
in the large space 162.

The USB 3.0 contact mterface 26 of the bidirectional
simplex USB 3.0 electrical connection socket 902 i1s elec-
trically connected to the USB 3.0 contact interface 15 of the
bidirectional duplex USB 3.0 electrical connection plug 103
shown in FIG. 19. So, the front row of elastically non-
movable contacts 934 of the socket also comprise two pairs
of USB 3.0 signal contacts of RX+, RX-; and TX+, TX-,
respectively, and the rear row of elastically movable contacts
944 also comprise one pair of USB 3.0 signal contacts of
D+, D-.

The contact interface of at least one connection surface of
the two connection surfaces of the tongue 921 has the five
clastically non-movable contacts 954 1n flat surface contact
with the tongue. Only two pairs of elastically non-movable
USB 3.0 signal contacts 954 in flat surface contact with the
tongue of only one connection surface of the two connection
surfaces are electrically connected to only two pairs of USB
3.0 signal contacts 34 of one side of the bidirectional
clectrical connection plug. The only two pairs of USB 3.0
signal contacts are shown in FIG. 19 as RX+, RX-; and
TX+, TX-, respectively.

The contact interface of at least one connection surface of
the two connection surfaces of the tongue 921 has at least
nine contacts having connection points with the circuit serial
numbers arranged in order. Only three pairs of USB 3.0
signal contacts of only one connection surface of the two
connection surfaces are electrically connected to only three
pairs ol USB 3.0 signal contacts of one side of the bidirec-
tional electrical connection plug. The only three pairs of
USB 3.0 signal contacts as shown in FIG. 19 as D+, D-;
RX+, RX-; and TX+, TX-, respectively.

Referring to FIGS. 28 and 29, a bidirectional duplex USB
3.0 electrical connection socket 903 and a bidirectional
simplex USB 3.0 electrical connection plug 107 of this
embodiment are correspondingly connected to each other,
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wherein the bidirectional duplex USB 3.0 electrical connec-
tion socket 903 1s almost the same as the above-mentioned
bidirectional simplex USB 3.0 electrical connection socket
902 except for the differences that the socket 903 further
additionally comprises one row of {irst terminals 94 and one
row of second terminals 95, that the top side of the tongue
021 1s also formed with a USB 3.0 contact interface 254, that
the two connection surfaces of the tongue 921 have inner
segments and outer segments lower than the iner segments
to have an inverse T shape, that each of the upper and lower
connection surfaces ol the tongue has an inner section
formed with an nner section surface 9211 and an outer
section formed with a an outer section surface 9212, the
inner section surface 9211 being a distance away from the
plane of the outer section surface 9212, such that the two
sides of the tongue 921 are formed with connection surfaces
with steps, and that the contacts 954 of the one row of
second terminals 95 of the two USB 3.0 contact interfaces
2b are 1n flat surface contact with and positioned at the outer
section surfaces 9212 of the outer segments of the two
connection surfaces of the tongue 921, and are not vertically
clastically movable. The contacts 944 of the one row of {irst
terminals 94 of the two USB 3.0 contact interfaces 2b
respectively project beyond the inner section surface 9211 of
the 1nner sections of the two connection surfaces of the
tongue 921. The USB 3.0 contact interfaces 25 of the top and
bottom sides of the tongue 921 have the same contact
interface, and the connection points with the circuit serial
numbers arranged reversely. The bidirectional simplex USB
3.0 electrical connection plug 107 1s almost the same as the
above-mentioned bidirectional duplex USB 3.0 electrical
connection plug 103 except for the diflerences that only one
of the two contact interface substrates 76 of the fitting
portion 75 has the USB 3.0 contact mterface 1b. So, the
fitting portion 75 can be bidirectionally inserted into the
connection slot 96 of the USB 3.0 bidirectional duplex
electrical connection socket 903, and the USB 3.0 contact
interface 15 (contacts 44 and 54) of the contact interface
substrate 76 1s mevitably electrically connected to the USB
3.0 contact interface 26 (contacts 944 and 954) of one of the
top and bottom sides of the tongue 921 of the bidirectional
duplex USB 3.0 electrical connection socket 903.

Only one of the two contact interface substrates 76 of the
fitting portion 75 of the bidirectional simplex USB 3.0
clectrical connection plug 107 has the USB 3.0 contact
interface, and similarly has only three pairs of signal con-
tacts D+, D—; RX+, RX-; and TX+, TX-, as shown 1n FIG.
19. The rear row of elastically movable contacts have only
two pairs of signal contacts RX+, RX—; and TX+, TX-, and
each of the front and rear rows of contacts 44, 54 has a
ground contact, and represent two rows of horizontal pins
41, 51, which do not flush with each other.

The USB 3.0 contact interface of the two connection
surfaces of the tongue 921 of the bidirectional duplex USB
3.0 electrical connection socket 903 i1s correspondingly
clectrically connected to the USB 3.0 contact interface of the
bidirectional simplex USB 3.0 electrical connection plug
107. So, the USB 3.0 contact interface of the two connection
surfaces of the tongue 921 similarly has three pairs of signal
contacts represented as D+, D—; RX+, RX—; and TX+, TX-,
respectively. Each of the front and rear rows of contacts 944,
954 has a ground contact. So, the two connection surfaces of
the tongue 921 form high and low contacts and high and low
ground contacts.

Referring to FIG. 30, the bidirectional duplex USB 3.0
clectrical connection socket 903 and the bidirectional duplex
USB 3.0 electrical connection plug 103 are correspondingly
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connected together, so that the two USB 3.0 contact inter-
faces 15 and 2b of the plug and the socket can be bidirec-
tionally connected together to achieve the eflect of the
convenient use and the doubled transmission speed.

The socket of this embodiment may be designed such that
the spaces of the connection slot 96 on the upper and lower
connection surfaces of the tongue 921 may have the same
height or different heights, wherein the height may range
between 0.55 mm and 1.5 mm, and the height of the
connection slot 96 may be designed to range between 3 mm
and 4.9 mm. Thus, the height of the contact interface
substrate matching with the mserted bidirectional USB 2.0
clectrical connection plug ranges between 0.5 mm and 1.45
mm, and the height of the fitting portion ranges between 3
mm and 4.85 mm.

Referring to FIGS. 31 and 32, another modification of the
bidirectional duplex USB 3.0 electrical connection plug of
this embodiment 1s provided, wherein the msulating base 30
thereof similarly has the vertically stacked upper and lower
bases 301, 302, except for the diflerence that the inner
surfaces of the two contact interface substrates 76 are
projectingly formed with two rows of vertically elastically
movable contacts. That 1s, the two rows of first terminals 40
are prodded from the plate surface of the extension 43 to the
fitting space 77 to form a projecting reverse extending sheet
45. The reverse extending sheet 45 1s vertically elastically
movable and has the contact 44. The two rows of second
terminals 30 are prodded from the plate surface of the
extension 33 to the fitting space 77 to form a projecting
reverse extending sheet 55. The reverse extending sheet 55
1s vertically elastically movable and has a cut section of a
distal end formed with the contact 54. The contacts 44 and
54 are elastically movable and much more projecting
beyond the contact interface substrate than the contact of the
A-type standard electrical connection plug by about 0.4 mm
to 0.7 mm. So, the height of the fitting space 77 may be
designed to be larger and range between about 2.35 mm and
2.7 mm, which 1s larger than the height (1.95 mm) of the
fitting slot 24 of the conventional A-type standard USB 2.0
clectrical connection plug 20. In this embodiment, the
projecting distance of 0.6 mm 1s designed, the height of the
fitting space 77 1s 2.6 mm, and the height of the fitting
portion 75 can reach 4.0 mm. Referring to FIG. 33, when the
fitting portion 75 1s fit into the connection slot 16 of the
A-type standard USB 3.0 electrical connection socket 11, the
contacts 44 and 34 still can be electrically connected to the
contacts 141 and 151 by way of elastic movement. However,
the remaining space of the large space of the contact
interface substrate 76 in the connection slot 16 can be
reduced to be about 1.12 mm. Thus, the space provided
when the plug 1s improperly forced to rotate downwards can
be shortened to prevent the tongue 121 of the socket from
being broken. The front row of contacts 44 are one row of
clastically movable contacts bent from an insertion port 77a
of the fitting space 77 inversely to extend forwardly.

The two contact interface substrates 76 have a separating
structure corresponding to the rear row of contacts, so that
the rear row of contacts 54 cannot touch the metal housing
60 when being vertically elastically moved. The separating
structure 1s the elastic movement space 762. The front row
ol contacts 44 1s connected to a {ixing portion 42 extending
to and being positioned at the contact interface substrate 76.
The fixing portions 52 of the terminals 30 of the rear row of

contacts 54 extend to and are positioned at the insulating
base 30.
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Each of the pins 41, 51 of the terminals 40, 50 of the two
contact interfaces forms one row of horizontal pins to
constitute two rows of horizontal pins arranged vertically.

Referring to FIGS. 34 to 44, the third embodiment of the
invention provides a bidirectional MICRO USB electrical
connection plug and a bidirectional MICRO USB electrical
connection socket.

Referring to FIGS. 34 to 37, a bidirectional duplex
MICRO USB electrical connection plug 102 of this embodi-
ment can be bidirectionally correspondingly connected to a
standard MICRO USB electrical connection socket 101, as
shown i FIG. 37. The standard MICRO USB electrical
connection socket 101 has an insulating base 12 and a metal
housing 13. The upper portion of the front end of the
insulating base 12 has a horizontally frontwardly projecting
tongue 121. The metal housing 13 covers the insulating base
12 and forms a connection slot 16 covering the tongue 121.
The connection slot 16 respectively has the small space 161
and the large space 162 on the top and bottom sides of the
tongue 121. The nsulating base 12 has one row of five first
terminals 14. The first terminal 14 has a vertically elastically
non-movable contact 141 slightly depressed into the bottom
side of the tongue 121. The contacts 141 of the one row of
first terminals 14 form a MICRO USB contact interface 2c.

The tongue of the standard MICRO USB (2.0 or 3.0)
electrical connection socket specified by USB Association
has the height of 0.6 mm, wherein the small space has the
height of 0.28 mm, the large space has the height of 0.97
mm, the connection slot has the total height of 1.85 mm, and
the contact 141 depressed 1nto the bottom side of the tongue
121 has the height of 0.12 mm. The MICRO USB 2.0 has
five elastically non-movable contacts disposed on one
tongue. The MICRO USB 3.0 has five elastically non-
movable contacts disposed on each of two tongues.

The connection portion of the standard MICRO USB (2.0
or 3.0) electrical connection plug specified by USB Asso-
ciation has the height of 1.8 mm, wherein the fitting slot has
the height of 0.65 mm, the metal housing has the thickness
of 0.25 mm, and the contact interface substrate has the
height of 0.9 mm. Referring to FIGS. 34 to 36, the bidirec-
tional duplex MICRO USB electrical connection plug 102 of
this embodiment comprises an 1nsulating base 30, two rows
of first terminals 40, a metal housing 60, a positioning
structure 34a and a fitting portion 75.

The msulating base 30 1s plastically injection molded and
formed by combiming the upper base 301 and the lower base
302 together. The front segment of the insulating base 30 has
a fitting space 77. The insulating base 30 forms the top,
bottom, left and right sides of the fitting space 77, wherein
the 1nsertion port 77a of the fitting space 77 faces front-
wards.

The metal housing 60 covers the insulating base 30,
wherein the front-view shape of the metal housing 60 1s
rectangular, top-bottom symmetrical and left-right sym-
metrical.

The fitting portion 75 disposed at the front end of the
insulating base 30 has two opposite contact interface sub-
strates 76 and a fitting space 77, the interval of the two
contact interface substrates 76 1s the fitting space 77, the
inside layers of the two contact interface substrates 76 are
integrally formed jointly with the insulating base 30, and the
outside layers of the two contact interface substrates 76
pertain to the metal housing 60. The fitting space 77 1s also
the fitting space 77 of the insulating base 30. Each of the two
contact interface substrates 76 has a MICRO USB contact
interface 1c. The two MICRO USB contact interfaces 1c are

formed by the two rows of first terminals 40. The two
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MICRO USB contact interfaces 1lc¢ are electrically con-
nected to the insulating base 30. The two MICRO USB
contact interfaces 1¢ have the same contact interface and the
connection points with the circuit serial numbers arranged
reversely. The external shape of the fitting portion 735 1s
rectangular, top-bottom symmetrical and left-right sym-
metrical. The fitting portion 75 can be bidirectionally
inserted into the connection slot of the standard MICRO
USB electrical connection socket 101, and the two contact
interface substrates 76 can be {it into the small space.

The positioning structure 34a is integrally formed jointly
with the front segments of two sidewalls 34 of the insulating
base 30. The two sidewalls 34 are integrally connected to the
two sides of the insulating layers of the two contact interface
substrates 76 to position the insulating layers of the two
contact interface substrates 76. The insulating layers of the
iside layers of the two contact interface substrates 76 are
the top and bottom sides of the fitting space 77. The two
sidewalls 34 are the left and rnight sides of the fitting space
77.

Each row of the two rows of first terminals 40 have five
terminals. The two rows of first terminals 40 are embedded,
injected and fixed to the upper base 301 and the lower base
302, respectively. The first terminal 40 sequentially has,
from one end to the other end, a pin 41, a fixing portion 42
and an extension 43. The fixing portion 42 1s fixed to the first
terminal slot 31. The extension 43 connected to the front end
of the fixing portion 42 extends to the contact interface
substrate 76. The plate surface of the front segment of the
extension 43 1s pressed to form the reverse extending sheet
45 projecting toward the fitting space 77. The reverse
extending sheet 45 1s vertically elastically movable and has
the cut section of the distal end formed with a contact 44.
The contact 44 projects beyond the mnner surface of the
contact interface substrate 76. The pin 41 connected to the
other end of the fixing portion 42 projects beyond the rear
end of the insulating base 30 and has a distal segment
tformed with the wiring portion 411. The contacts 44 of the
two rows of first terminals 40 respectively form the MICRO
USB contact iterfaces 1c¢ of the two contact interface
substrates 76. The two MICRO USB contact interfaces 1c
have the same contact interface and have the connection
points with the circuit serial numbers arranged reversely, as
shown 1 FIG. 35, wherein the upper MICRO USB contact
interface 1¢ has the connection points with the circuit serial
numbers of 1, 2, 3, 4, 5 arranged from leit to right, and the
lower MICRO USB contact interface 1¢ has the connection
points with the circuit serial numbers of 5, 4, 3, 2, 1 arranged
from left to right.

The biased MICRO USB celectrical connection socket
101, into which the plug of this embodiment 1s 1nserted and
connected, has only one tongue, and thus pertains to the
MICRO USB 2.0. So, similar to the USB 2.0 contact
interface 1a, the MICRO USB contact interfaces 1¢ of the
two contact interface substrates 76 also have one pair of
USB 2.0 signal contacts D+, D-.

According to the MICRO USB 2.0 contact interface
specified by the USB Association, the connection point with
the circuit serial number 1 1s the power contact, the con-
nection points with the circuit serial numbers 3, 2 are one
pair of signal contacts respectively labeled as D+, D—, the
connection point with the circuit serial number 4 1s the
control contact, and the connection point with the circuit
serial number 5 1s the ground contact.

In addition, as shown 1n FIG. 36, the contacts 44 of the
one row of first terminals 40 have the connection points with
the circuit serial numbers 1 and 5 closer to the front end, and
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the connection points with the circuit serial numbers 2, 3, 4
closer to the rear end. In addition, as shown 1n FIG. 35, the
contacts 44 of the two rows of first terminals 40 are
staggered 1n the left-to-right direction so that they cannot
touch each other.

This embodiment serves as a connector of a connection
cable, wheremn a housing 80 1s formed by way of glue
pouring or the housing 80 1s formed by assembling and
injection molding upper and lower housings together. The
wiring portions 411 of the pins of the two rows of first
terminals 40 are the connection points with the same circuit
serial number connected to the same wire 85. Thus, the
connection cable 86 has one set of nine wires 85.

Referring to FI1G. 37, with the above-mentioned structure,
the heights of the two contact interface substrates 76 of the
fitting portion 75 can be fit 1nto the small space 161 of the
connection slot 16 of the standard MICRO USB electrical
connection socket 101. So, the {itting portion 75 can be
bidirectionally iserted into the connection slot 16 of the
standard MICRO USB electrical connection socket 10, and
the MICRO USB contact interface 1c¢ (contacts 44) of one of
the two contact interface substrates 76 1s electrically con-
nected to the MICRO USB contact interface 2¢ (contacts
141) below the tongue 121 of the standard MICRO USB
clectrical connection socket 101.

The two contact interface substrates 76 of the fitting
portion 75 of this embodiment have the same height ranging,
between about 0.3 mm and 0.36 mm, wherein the fitting
space 77 1s about 0.65 mm, so the height of the fitting portion
75 ranges between about 1.2 mm and 1.35 mm, 15 signifi-
cantly lower than the height (1.8 mm) of the connection
portion of the standard MICRO USB e¢lectrical connection
plug, and 1s higher than the height (0.97 mm) of the large
space 162 of the connection slot 16 of the standard MICRO
USB electrical connection socket 101. So, the fitting portion
75 cannot be incorrectly inserted into the large space 162
upon use. However, the height of the contact interface
substrate 76 may be designed to range between 0.23 mm and
0.4 mm, and the height of the fitting portion 75 may be
designed to range between 1.1 mm and 1.45 mm.

In order to facilitate the manufacturing, if the height of the
contact iterface substrate 76 1s designed to be greater than
the height (0.28 mm) of the small space 161, it still can be
used because the tight insertion can be performed by the
plastic resilience of the tongue 921.

Referring to FIGS. 38 and 39, a bidirectional simplex
MICRO USB electrical connection socket 904 of this
embodiment comprises an msulating base 92, a metal hous-
ing 93 and one row of {irst terminals 94.

The msulating base 92 1s plastically injection molded and
has a middle of a front end projectingly formed with a
horizontally extending tongue 921. The bottom side of the
tongue 921 has a MICRO USB contact interface 2¢. The
MICRO USB contact intertace 2c¢ 1s formed by the one row
of first terminals 94. The MICRO USB contact interface 2¢
1s electrically connected to the rear end of the insulating base
30.

The metal housing 93 covers the insulating base 92 and
the tongue 921 to form a connection slot 96 at the front end
of the insulating base 92. The tongue 921 1s disposed at a
middle height of the connection slot 96. Symmetrical spaces
are formed on the top and bottom sides of the tongue 921.
The external shape of the connection slot 96 1s rectangular,
top-bottom symmetrical and left-right symmetrical.

The one row of first terminals 94 1s assembled with the
insulating base. Each terminal has a pin 941, a fixing portion
942 and an extension 943. The fixing portion 942 is fixed to
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the insulating base 92. The extension 943 connected to the
front end of the fixing portion 942 extends to the tongue 921
and has a contact 944. The contact 944 slightly depressed
into the bottom side of the tongue 921 1s not vertically
clastically movable. The pin 941 connected to the rear end
of the fixing portion 942 projects beyond the insulating base
92. The contacts 944 of the one row of first terminals 94
form the MICRO USB contact interface 2c.

This embodiment 1s characterized in that the heights of
the spaces of the connection slot 96 on the upper and lower
connection surfaces of the tongue 921 are about 0.3 mm to
0.5 mm, and are smaller than the large space 162 of the
standard MICRO USB electrical connection socket 101,
while the height of the tongue 921 1s kept unchanged. The
height of the connection slot 96 1s about 1.2 mm to 1.6 mm.
A fitting portion of an electrical connection plug can be
bidirectionally inserted into the connection slot 96.

This embodiment may be designed such that the spaces of
the connection slot 96 on the upper and lower connection
surfaces of the tongue 921 may have the same height or
different heights, wherein the height may range between
0.23 mm and 0.8 mm, and the height of the connection slot
96 may be designed to range between 1.06 mm and 2.2 mm.
Thus, the height of the contact interface substrate matching
with the inserted and connected bidirectional MICRO USB
electrical connection plug ranges between 0.23 mm and 0.7
mm, and the height of the fitting portion ranges between 1.1
mm and 2.05 mm.

Referring to FIG. 40, with the above-mentioned structure,
the heights of the two contact interface substrates 76 of the
fitting portion 75 of the bidirectional duplex MICRO USB
clectrical connection plug 102 can be fit into the spaces on
the upper and lower connection surfaces of the tongue 921
of the connection slot 96. So, the {fitting portion 75 can be
bidirectionally iserted into the connection slot 96 of the
bidirectional simplex MICRO USB ce¢lectrical connection
socket 904, and the MICRO USB contact interface 1c¢
(contacts 44) of one of the two contact interface substrates
76 1s electrically connected to the MICRO USB contact
interface 2¢ (contacts 944) of the bottom side of the tongue
921 of the bidirectional simplex MICRO USB electrical
connection socket 904. In addition, the fitting portion 75 of
a bidirectional duplex MICRO USB ce¢lectrical connection
plug 108 and the connection slot 96 of the bidirectional
simplex MICRO USB electrical connection socket 904 can
achieve the better fitting. So, this 1s different from FIG. 37,
in which a too large space 1s still left when the contact
interface substrate 76 1s 1n the large space 162.

Referring to FIGS. 41 and 42, a MICRO USB bidirec-
tional duplex electrical connection socket 905 of this
embodiment 1s almost the same as the bidirectional simplex
MICRO USB electrical connection socket 904 except for the
differences that the socket 905 further additionally has one
row of first terminals 94, and that the top side of the tongue
921 15 also formed with a MICRO USB contact interface 2c¢.
The MICRO USB contact interfaces 2¢ of the top and
bottom sides of the tongue 921 have the same contact
interface and the connection points with the circuit serial
numbers arranged reversely. The pins 941 of the two rows of
first terminals 94 are arranged 1n a front row and a rear row,
and the two rows of pins 941 have horizontal distal ends.

Referring to FIG. 43, a bidirectional simplex MICRO
USB electrical connection plug 109 1s inserted and con-
nected to the MICRO USB bidirectional duplex electrical
connection socket 905, wherein the bidirectional simplex
MICRO USB electrlcal connection plug 109 1s almost the

same as the bidirectional duplex MICRO USB electrical
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connection plug 102 except for the difference that only one
of the two contact interface substrates 76 of the fitting
portion 75 has the MICRO USB contact interface 1¢. So, the
fitting portion 75 can be bidirectionally inserted into the
connection slot 96 of the bidirectional duplex MICRO USB
electrical connection socket 905, and the MICRO USB
contact interface 1c (contacts 44) of the contact interface
substrate 76 1s 1nevitably electrically connected to the
MICRO USB contact interface 2¢ (contacts 944) of one of
the top and bottom sides of the tongue 921 of the bidirec-
tional duplex MICRO USB electrical connection socket 905.

Five contacts 44 having the connection points with the
circuit serial numbers arranged in order of only one of the
two contact interface substrates 76 of the bidirectional
simplex MICRO USB electrical connection plug 109 have
only one pair of USB 2.0 signal contacts D+, D-.

Referring to FIG. 44, the bidirectional duplex MICRO
USB electrical connection plug 102 1s mserted and con-
nected to the MICRO USB bidirectional duplex electrical
connection socket 905, wherein each of the wiring portions
411 of the pins 41 of the two rows of first terminals 40 1s
connected to a wire 85, so that the connection cable 86 has
two sets of five wires 85 (10 wires 1n total) thereinside. Thus,
the two MICRO USB contact interfaces 1¢ and 2¢ of the
plug and the socket can be bidirectionally connected
together to achieve the eflects of the convenient use and the
doubled transmission speed.

MICRO USB has the mmimum height specification cur-
rently specified by USB Association. The fitting slot of the
connection portion of the standard MICRO USB electrical
connection plug specified by USB Association has the height
of 0.65 mm, wherein the contact interface substrate has the
height of 0.9 mm; and the small space of the standard
MICRO USB electrical connection socket 1s 0.97 mm, and
the tongue thickness 1s 0.6 mm.

In the design according to the technical characteristics of
the invention, the heights of the two contact interface
substrates are smaller than 0.9 mm and the fitting space 1s
0.65 mm. So, the total height of the fitting portion of the plug
of the mvention may be smaller than 0.9 mmx2+0.65
mm=2.45 mm. The total height of the connection slot of the
socket of the invention may be smaller than 0.97 mmx2+0.6
mm=2.54 mm.

Referring to FIG. 45, a bidirectional duplex USB 3.0
clectrical connection plug according to the fourth embodi-
ment of the mvention 1s almost the same as the second
embodiment except for the diflerence that the insulating
base 30 only forms the top and bottom sides of the {fitting,
space 77 and does not integrally form the left and right sides.
Each of the left and right sides of the metal housing 60 has
at least one inwardly projecting projection 66 to form the left
and right sides of the fitting space 77, wherein the at least
two projections 66 function as a positioning structure resting,
and positioning the insulating layers of the two contact
interface substrates 76 without approaching each other.

Referring to FIG. 46, the fifth embodiment of the inven-
tion 1s almost the same as the fourth embodiment except for
the differences that the positioning structure has openings
613 on the top and bottom sides of the front segment of the
metal housing 60, and that the front segment of the msulat-
ing base 30 1s hot-molten and combined with the openings
613, so that the insulating layer of the inside layer and the
metal housing of the outside layer of the two contact
interface substrates 76 are combined and fixed together.

Referring to FIG. 47, the sixth embodiment of the inven-
tion 1s almost the same as the fifth embodiment except for

the difference that the positioming structure has an adhesive
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325 between the msulating layer of the inside layer and the
metal housing of the outside layer of the two contact
interface substrates 76 to combine and {ix them together.

The tongue of the standard MINI USB electrical connec-
tion socket specified by USB Association has the height of
1.6 mm, wherein the small space has the height of 0.45 mm,
the large space 162 has the height of 1.05 mm, and the
connection slot 16 has the height of 3.1 mm. The contact
interface substrate 235 of the standard MINI USB electrical
connection plug 201 specified by USB Association has the
height of 0.9 mm, wherein the fitting slot 24 has the height
of 1.8 mm, the metal housing 21 has the thickness of 0.3
mm, and the total height 1s 3 mm.

The mvention may also be applied to a bidirectional
duplex MINI USB e¢lectrical connection plug, which may be
bidirectionally correspondingly connected to a standard
MINI USB electrical connection socket, wherein each of the
two contact interface substrates has a MINI USB contact
interface, the MINI USB contact interface comprises elas-
tically non-movable contacts of one row of five terminals,
the heights of the two contact interface substrates of the
fitting portion are the same and equal to about 0.4 mm, and
the fitting space 1s about 1.8 mm. So, the height of the fitting
portion 1s about 2.6 mm, which is significantly lower than
the height (3 mm) of the connection portion of the standard
MINI USB electrical connection plug. However, the height
of the contact interface substrate 76 may be designed to
range between 0.35 mm and 0.5 mm, and the height of the
fitting portion 75 may range between 2.5 mm and 2.8 mm.

In addition, 1 order to facilitate the manufacturing, the
height of the contact interface substrate of the bidirectional
duplex MINI USB c¢lectrical connection plug may range
between 0.35 mm and 0.9 mm, the height of the fitting
portion may range between 2.5 mm and 3.6 mm, and the
connection slot of the matched MINI USB electrical con-
nection socket forms symmetrical spaces on two opposite
sides of the tongue. The height of the symmetrical space may
range between 0.4 mm and 0.95 mm, and the connection slot
has the height ranging between 2.45 mm and 3.65 mm.

At present, the standard electrical connection sockets with
the biased tongues specified by USB Association comprise
the above-mentioned A-type, MICRO and MINI. The design
of the mvention can be bidirectionally inserted into and
connected to the three standard electrical connection sock-
ets.

Referring to FIGS. 48 and 48 A, the seventh embodiment
of the invention i1s an adapter cable, which has one end
connected to a bidirectional duplex USB 2.0 electrical
connection plug 100, and the other end connected to an
APPLE bidirectional duplex electrical connection plug 106.
The bidirectional duplex USB 2.0 electrical connection plug
100 1s the same as the first embodiment. The APPLE
bidirectional duplex electrical connection plug 106 1s a
plate-sheet like connector, wherein each of two sides of the
plate sheet thereotf has a contact interface having one row of
eight elastically non-movable connection points.

Referring to FIGS. 49 and 49 A, the eighth embodiment of
the invention 1s an adapter cable, which has one end con-
nected to a bidirectional duplex USB 3.0 electrical connec-
tion plug 103, and the other end connected to an APPLE
bidirectional duplex electrical connection plug 106, wherein

the bidirectional duplex USB 2.0 electrical connection plug
103 1s the same as the second embodiment.

Referring to FIGS. 50 and S0A, the ninth embodiment of
the invention 1s an adapter cable, which has one end con-
nected to a bidirectional duplex MICRO USB electrical

connection plug 102, and the other end connected to an
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APPLE bidirectional duplex electrical connection plug 106,
wherein the bidirectional duplex USB 2.0 electrical connec-
tion plug 102 1s the same as the third embodiment.

Referring to FIGS. 51 and 51A, the tenth embodiment of
the invention 1s an adapter cable, which has one end con-
nected to a bidirectional duplex USB 2.0 electrical connec-
tion plug 100, and the other end connected to a bidirectional
duplex MICRO USB 2.0 electrical connection plug 102.

Referring to FIGS. 52 to 57, the eleventh embodiment of
the mvention provides a bidirectional MICRO USB electri-
cal connection plug and a bidirectional MICRO USB elec-
trical connection socket.

Referring to FIGS. 32 to 54, a bidirectional duplex
MICRO USB electrical connection plug 120 and a corre-
spondingly connected standard MICRO USB electrical con-
nection socket 111 of this embodiment are almost the same
as the third embodiment except for the diflerences that the
contact 44 of the bidirectional duplex MICRO USB electri-
cal connection plug 120 1s elastically non-movable, and that
the contact 141 of the standard MICRO USB electrical
connection socket 111 1s vertically elastically movable.

Referring to FIGS. 535 to 37, the bidirectional duplex
MICRO USB electrical connection plug 120 and a bidirec-
tional simplex MICRO USB celectrical connection socket
112 are provided, wherein the tongue 121 of the bidirec-
tional simplex MICRO USB celectrical connection socket
112 1s disposed at the middle height of the connection slot
16, and symmetrical spaces are formed on the top and
bottom sides of the tongue 121.

Referring to FIGS. 38 to 63, the twellth embodiment of
the mvention provides a bidirectional low-height electrical
connection plug and a bidirectional low-height electrical
connection socket.

Referring to FIGS. 58 to 60, a bidirectional duplex
low-height electrical connection plug 123 and a bidirectional
simplex low-height electrical connection socket 113 are
provided and almost the same as the eleventh embodiment
except for the difference that this embodiment has the
middle size design. That 1s, the height of the contact inter-
face substrate 76 of the bidirectional duplex low-height
clectrical connection plug 123 ranges between 0.3 mm and
0.9 mm, wherein the fitting space 77 ranges between about
0.7 mm and 0.8 mm, and the total height ranges between
about 1.3 mm and 2.5 mm. The height of the tongue 121 of
the bidirectional simplex low-height electrical connection
socket 112 ranges between about 0.65 mm and 0.75 mm. The
heights of the two symmetrical spaces on the top and bottom
sides of the tongue 121 range between 0.35 mm and 0.95
mm, and the height of the connection slot 16 ranges between
1.35 mm and 2.65 mm, so that the connector can be easily
manufactured and become slim and light.

The height of the contact interface substrate 76 of the
bidirectional duplex low-height electrical connection plug
123 of this embodiment 1s about 0.55 mm, the fitting space
77 1s about 0.7 mm, the total height 1s about 1.8 mm, and the
height of the tongue 121 of the bidirectional simplex low-
height electrical connection socket 113 1s about 0.65 mm.
The heights of the two symmetrical spaces on the top and
bottom sides of the tongue 121 are about 0.6 mm, and the
height of the connection slot 16 1s about 1.85 mm.

Referring to FIGS. 61 and 62, a bidirectional simplex
low-height electrical connection plug 124 and a bidirectional
duplex low-height electrical connection socket (also referred
to as an adapted connector) 114 are provided, wherein the
bidirectional simplex low-height electrical connection plug
124 only has one row of first terminals 40. So, only one

contact interface substrate 76 has one row of contacts 44,
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and the bidirectional duplex low-height electrical connec-
tion socket 114 has two rows of first terminals 14. The
insulating base 12 has a base 122 and a tongue 121. The
front end of the base 122 1s projectingly formed with the
tongue 121. The thickness of the base 122 1s larger than that
of the tongue 121. Each of the top and bottom sides of the
tongue 121 1s provided with one row of contacts 141 of
terminals, and the msulating base 12 i1s formed by stacking
the upper base 125 and the lower base 126. The upper and
lower bases 125 and 126 are embedded and 1injection molded
with the one row of first terminals 14.

Each first terminal 1s integrally provided with a pin 144,
a fixing portion 142 and an extension 143. The fixing portion
142 1s fixed to the insulating base 12. The extension 143 1s
connected to the front end of the fixing portion 142, extends
to the tongue 121 and has a contact 141. The contact 141
projects beyond the bottom surface of the tongue 121 and 1s
vertically elastically movable. The pin 144 connected to the
rear end of the fixing portion 142 and extends out of the

insulating base. The contacts 141 of the one row of {first
terminals 14 form the MICRO USB 2.0 contact interface.

The extension of each first terminal has an inner section
1431, which 1s embedded into, 1njection molded with and
fixed to the mner section of the tongue 121, and an outer
section 1432, which 1s embedded 1nto, 1njection molded with
and fixed to the outer section of the tongue 121 and exposes
the outer sections of the two connection surfaces. The plate
surface of the outer section 1432 of the extension 1s prodded
to form the projecting contact 141.

Referring to FIG. 63, the bidirectional duplex low-height
clectrical connection plug 123 and a bidirectional duplex
low-height electrical connection socket 114 are correspond-
ingly connected together. The insulating base 12 of the
bidirectional duplex low-height electrical connection plug
123 1s mtegrally embedded and injection molded with two
rows of first terminals, so that the doubled transmission
speed can be achieved. The two contact interfaces 14 and 2d
of the plug and socket have the same contact interface, and
the two contact interfaces have the connection points with
the circuit serial numbers arranged reversely.

In addition, the contact interface of the low-height elec-
trical connection plug may also be designed to have the
vertically elastically movable contacts, and the contact inter-
face of the low-height electrical connection socket 1is
designed to have elastically non-movable contacts.

Referring to FIGS. 64 to 68, the thirteenth embodiment of
the 1mvention provides a bidirectional duplex low-height
clectrical connection plug 123 and a bidirectional simplex
low-height electrical connection socket 113, and 1s almost
the same as the twelith embodiment except for the differ-
ences that the contact interface of the bidirectional duplex
low-height electrical connection plug 123 of this embodi-
ment has seven elastically non-movable contacts 44, and at
least one optical fiber cable 89. The optical fiber cable 89 has
a connection point 891 at the mner end of the fitting space
77. Each of the left and right sides of the metal housing 60
has an engaging portion 65. The engaging portion 65 1s an
engagement hole, and each of the two sidewalls 34 of the
isulating base also correspondingly has a slot 305 to
provide the larger engaging depth. The contact interface of
the low-height electrical connection socket has seven verti-
cally elastically movable contacts 141, and at least one
optical fiber cable. The optical fiber cable has a connection
point 896 at the front end of the tongue 121 to match with
the connection point 891 of the electrical connection plug.
Each of the left and right sides of the metal housing 13 has
an inwardly projecting engaging portion 18. The engaging
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portion 18 1s a resilient fastener. The engaging portion 18
can engage with the engaging portion 65 of the plug to
prevent the plug from detaching 1n a direction opposite to the
docking direction. Because the engaging portion 18 engages
with the engaging portion 65 by the larger depth, the
engaging snap or hand feeling i1s provided when the plug 1s
inserted into the socket.

Multiple portions of the metal housing 13 perpendicularly
corresponding to two connection surfaces of the tongue 121
of the socket are respectively hole-free structures (structures
without holes or openings). In the above-mentioned socket,
cach of two connection surfaces of the tongue 121 may also
be provided with a contact interface to form a bidirectional
duplex electrical connection socket.

Referring to FIGS. 69 and 69A, the 14” embodiment of

the invention 1s an adapter cable, which has one end con-
nected to a bidirectional duplex USB 2.0 electrical connec-
tion plug 100, and the other end 1s adapted ito two
bidirectional duplex MICRO USB electrical connection
plugs 102.

Referring to FIGS. 70 to 73, the 15” embodiment of the
invention 1s an adapter having a circuit board as a transmis-
sion medium. The adapter has a housing 80. A circuit board
200 1s disposed 1nside the housing 80. At least one connec-
tion point switching device 250 1s disposed on the circuit
board 200. The adapter has one end having a bidirectional
duplex USB 3.0 electrical connection plug 103, and the
other end having a middle-size bidirectional duplex low-
height electrical connection socket 114. The structures of
two rows ol terminals 14, the metal housing 13 and the
insulating base thereof are substantially the same as those of
the socket of FIG. 41. Each of the top and bottom sides of
the tongue 121 has mine elastically non-movable contacts
141 1n flat surface contact with the tongue, and the mine
clastically non-movable contacts 141 correspond to nine
circuit connection points of the bidirectional duplex USB
3.0 electrical connection plug 103, wherein two long ones
and seven short ones are arranged into two rows of elasti-
cally non-movable contacts 141. In addition, two longer
contacts 141 are respectively arranged on two outer sides of
the connection surface of the tongue 121. The structures of
the two rows of terminals 14, the metal housing 13 and the
insulating base 12 are substantially the same as those of the
socket of FIG. 41. So, the upper and lower surfaces of the
tongue 121 have nine contacts 141, which similarly com-
prise the three pairs of USB 3.0 signal contacts, represented
as D+, D—; RX+, RX—; TX+, TX-, respectively. In addition,
cach of left and right sides of the metal housing 13 has an
engaging portion 18, which 1s an engagement hole (see FIG.
72). The bidirectional duplex USB 3.0 electrical connection
plug 103 and the bidirectional duplex low-height electrical
connection socket 114 are electrically connected to the
circuit board 200, and perform the connection point inte-
gration and switching through the connection point switch-
ing device 2350.

In addition, the adapter cable of each of the minth, tenth
and fourteenth embodiments also has the connection point
switching integrated device to perform the connection point
integration and switching between diflerent contact inter-
faces.

In addition, either the adapter cable or the adapter, the
bidirectional electrical connectors on two ends thereof may
be sockets or plugs, may have a single contact interface or
a dual contact interface, wherein both the contact interfaces
have some elastically non-movable contacts or all elastically
non-movable contacts.
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The above-mentioned various embodiments are almost
applied to the insertion and connection plugs of the connec-
tion cable or the adapter cable. However, the mnvention still
can be applied to many other electronic devices, such as the
insertion and connection plugs of a mobile disk, a wireless
transceiver, an electrical adapter connector, an IC controller,
an electric home apparatus and the like.

In addition, because the bidirectional duplex plug or
socket of the mvention has two contact interfaces, 1t may
also be used 1n conjunction with a Schottky diode to provide
the circuit safety protection of anti-sort-circuit or anti-
backiflow. However, the circuit safety protection eflect may
also be achieved by many ways, such as the provision of the
anti-backflow electrical element, the anti-short-circuit elec-
trical element, the circuit safety protection element, or the
safety circuit configuration means. Such anti-short-circuit,
anti-backtlow circuit protection or safety circuit configura-
tions are provided in Chinese Patent Invention Application
Serial Numbers 201120320657.8 and 201020547846.4, and
detailed descriptions thereof will be omitted.

Referring to FIGS. 74 to 76, the 16” embodiment of the
invention 1s a bidirectional duplex USB 3.0 electrical con-
nection plug, which 1s almost the same as the second
embodiment except for the differences that the rear segment
of the insulating base 30 has a fitting slot 3135 for engaging
with a circuit board 200. Each of two sides of the front
segment of the circuit board 200 has one row of connection
points 206. One surface of the rear segment has one row of
connection points 207. The two USB 3.0 contact interfaces
15 have the same contact interface and the connection
points, which have the circuit serial numbers arranged
reversely and are electrically connected to the one row of
connection points 206, respectively. The connection points
with the same circuit serial number of the two USB 3.0
contact interfaces 15 are electrically connected to the same
circuit to form one set of circuits to the one row of
connection points 207. One set of nine wires 85 inside a
connection cable 86 are electrically connected to the one
row ol connection points 207. In addition, a circuit safety
protection device 240 1s disposed on the circuit board 200.
The circuit safety protection device 240 may have the circuit
salety protection means such as the electronic anti-backflow
or anti-short-circuit, such as a signal circuit processing
control element, an anti-backflow electrical element, an
anti-short-circuit electrical element, a Schottky diode, a
circuit salfety protection element or a safety circuit configu-
ration means. The circuit safety protection device 240 can
ensure that the circuit satety protection 1s possessed, and that
the backflow, short-circuit or other poor conditions cannot
occur when the two USB 3.0 contact interfaces are cascaded
into one set of circuits.

The above-mentioned circuit safety protection device
may be similarly applied to the bidirectional electrical
connection socket of this invention.

Referring to FIGS. 77 to 85, the 177 embodiment of the
invention provides a bidirectional duplex USB TYPE-C
clectrical connection socket 1 and a bidirectional duplex
USB TYPE-C electrical connection plug 2 correspondingly
connected together, and 1s almost the same as the third
embodiment.

Referring to FIGS. 78 to 82, the bidirectional duplex USB
TYPE-C electrical connection plug 2 has an nsulating base
30, two terminal sets, a metal housing 60, a metal partition
plate 630, a ground shielding member 640, a circuit board
200 and a rear shielding casing 400.

The msulating base 30 has a base 310 and a fitting
member 320. The base 310 has an upper base 301 and a
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lower base 302 vertically stacked together. The fitting mem-
ber 320 1s fit with the front end of the base. The fitting
member 320 has two vertically opposite mnsulating layers
761 at the same height, and has two side plates 34 connected
to the two insulating layers 761 to form an insulating fitting,
frame body, so that the front end of the fitting member 320
1s an 1nsertion port, and the rear end thereof 1s a fitting port.
The opposite surfaces of the two insulating layers 761 are 1n
the form of two connection surfaces 323 with opposite
directions. A {itting space 77 1s formed between the two
connection surfaces 323. Fach of the rear segments of the
iner surfaces of two isulating layers 761 has one row of
separated separation columns to form one row of slots 322.
The two connection surfaces 323 have the front segments
and the rear segments higher than the front segments, so that
the height of the front segment of the fitting space 77 1s
higher than the height of the rear segment of the fitting space
77. Each of the front ends of the two insulating layers 761
has three openings 328, and each of the side plates thereof
has an opening 329.

The two terminal sets are embedded, injected and fixed to
the upper and lower bases of the mnsulating base 30, respec-
tively. The two terminal sets are one row of 12 first terminals
40 and one row of 10 first terminals 40, respectively. Each
first terminal 40 sequentially has, from one end to the other
end, a pin 41, a fixing portion 42 and an extension 43. The
fixing portion 42 1s fixed to the base 31. The extension 43
connected to the front end of the fixing portion 42 extends
to a position 1n front of the base 31, 1s covered by the fitting
member 320, and 1s vertically elastically movable 1n the slot
322. The portion near the front end of the extension 43 is
curved and projectingly formed with a contact 44. The
contact 44 projects beyond the rear segment of the connec-
tion surface 323 to the fitting space 77. The pin 41 connected
to the rear end of the fixing portion 42 projects beyond the
rear end of the base. The contacts of the two rows of first
terminals 40 having the same circuit serial number are
arranged reversely, as shown i FIG. 79, wherein the con-
tacts 44 of the lower terminal set have the connection points
with the circuit serial numbersof 1, 2,3, ..., 11, 12 arranged
from left to night. The contacts 44 of the upper terminal set
have the connection points with the circuit serial numbers of

12, 11, ..., 3, 2, 1 arranged from left to right. The lower
terminal set has 10 terminals, and does not have the termi-
nals having the contacts having the connection points with
the circuit serial numbers of 6 and 7.

The metal partition plate 630 1s assembled between the
upper and lower bases 301 and 302 of the isulating base 30
to separate the two terminal sets from each other. Each of the
left and rnight sides of the metal partition plate 630 integrally
extends backwards to form a pin 631, and integrally extends
frontwards to form a resilient fastener 632. A portion near
the front end of the resilient fastener has an engaging
projection 633 disposed on the left and right sides of the
fitting space 77. The height of the engaging projection 633
1s greater than the matenial thickness of the metal partition
plate 630 and the engaging projection 633 1s substantially
disposed at the middle height of the fitting space 77. When
the two resilient fasteners 632 elastically move in the
left-to-right direction, the openings 329 of the two sides of
the fitting member 320 can provide spaces for the two
resilient fasteners 632. The rear end of the resilient fastener
632 has the plate surface vertically connected to the metal
partition plate 630, and the rear segment formed with a bent
portion 635 so that the front segment and the rear end form
a vertical step, and the middle height of the engaging
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projection 633 1s substantially disposed at the thickness
center of the metal partition plate 630.

The ground shielding member 640 has a four-side closed
case and 1s 11 a form of a second metal case. The upper and
lower plate sheets of the four-side closed case are the two
grounding shielding sheets. Each of the front ends of the two
grounding shielding sheets 1s bent inwardly and inversely to
form three elastic sheets. Each of the three elastic sheets 1s
bent projectingly to form a contact 643. The ground shield-
ing member 640 fits with and rests against the outside of the
insulating base 30. The contacts 643 of the two grounding
shielding sheets 640 project beyond the front segments of
the two connection surfaces 323, respectively. The contacts
44 of the two terminal sets are exposed from the rear
segments of the two connection surfaces 323 and are closer
to the middle height of the fitting space 77 than the contacts
643 of the two grounding shielding sheets.

The metal housing 60 covers the insulating base 30 and
the ground shielding member 640. The front segment of the
metal housing 60 1s 1n the form of a four-side closed main
case 61 covering and shielding the fitting member 320 to
form a fitting portion 75. The shape of the fitting portion 75
can be bidirectionally positioned at a correspondingly con-
nected connector in a duplex manner. The fitting portion 73
comprises two contact interface substrates 76 and the fitting
space 77. The outside layer of the contact interface substrate
76 1s the metal housing, and the mside layer thereof 1s the
insulating layer 761.

The circuit board 200 1s a printed circuit board having
front and rear ends of top and bottom sides each having one
row of connection points 206 with independent circuit
connections. The circuit board 200 engages with the rear end
of the insulating base 30. The pins 41 of the two terminal
sets are welded to one row of connection points 206 of the
front ends of the top and bottom sides, respectively, and the
two pins 631 of the metal partition plate 630 are welded to
the two connection points 206 of the front end of the top
side.

The bidirectional duplex USB TYPE-C electrical connec-
tion plug 2 also has the low-height connector design, as
shown 1n FIG. 79, wherein the height “a” of the two contact
interface substrates 76 1s about 0.8 mm, the height “b™ of the
fitting space 77 1s about 0.8 mm, and the total height of the
fitting portion 75 1s about 2.4 mm.

Referring to FIGS. 83 to 85, a plate-depressed bidirec-
tional duplex USB TYPE-C electrical connection socket 1 of
this embodiment has an insulating base 12, two terminal
sets, a ground shielding member 19, a metal partition plate
17, a metal housing 13 and a second metal case 132.

The msulating base 12 1s a plastic material, and has a base
122 and a tongue 121. The front end of the base 122 1s
projectingly formed with the tongue 121. The top and
bottom sides of the tongue 121 are two connection surfaces
having larger plate surfaces. The inner segment of the tongue
121 1s thicker than the outer segment and 1s iverse T
shaped, so that the inner segments 1208 of the two connec-
tion surfaces project much more than the outer segments
1207 of the two connection surfaces. The insulating base 12
has a first base 125, a second base 126 and an outer tongue
seat 129. The first and second bases 125 and 126 are
vertically stacked, and the outer tongue seat 129 1s con-
nected to the outer ends of the first and second bases 125 and
126.

Each of the two terminal sets includes one row of twelve
first terminals 14. The two terminal sets are embedded and
injection molded to the first and second bases 125 and 126,
respectively. Each of the first terminals 14 has one end
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extending to form a contact 141 and the other end extending
to form a pin 143 projecting beyond the rear end of the base
122. The contacts 141 of the two terminal sets have first
sides exposed from the outer segments 1207 of the two
connection surfaces of the tongue 121, respectively, and
second sides embedded into the tongue and fixed 1n a flat
surface contact manner. So, the contacts 141 of the two
terminal sets are not elastically movable, the contacts 141 of
the two terminal sets have the same contact interface and are
aligned 1n the vertical direction, and the two contact inter-
faces have the connection points with the circuit serial
numbers arranged reversely, as shown 1n FIG. 84, wherein
the upper row of contacts 141 have the connection points
with the circuit serial numbers of 1 to 12 arranged from left
to right, and the lower row of contacts 141 have the
connection points with the circuit serial numbers of 1 to 12
arranged from right to left. In addition, the contacts 141 of
the two terminal sets have two rows of diflerent lengths (1.¢.,
four long ones and eight short ones).

The metal housing 13 covers the insulating base 12, and
rests against and engages with the base 122. The metal
housing 13 has a four-side closed main case 131, and forms
a connection slot 16 1n conjunction with the front end of the
base 122. The tongue 121 floats horizontally and 1s disposed
at the middle height of the connection slot 16. Symmetrical
spaces are formed on the two connection surfaces of the
tongue 121. The shape of the connection slot 16 1s top-
bottom symmetrical and left-right symmetrical.

The second metal case 132 1s tightly fit with the outside
of the first housing 13.

The metal partition plate 17 1s fixedly disposed between
the first and second bases 125 and 126. Each of the two sides
of the metal partition plate 17 has a depressed slot 175. Each
of the two sides of the tongue 121 has a concave portion
1205 corresponding to the slot 175.

The ground shielding member 19 1s formed by bending a
metal plate sheet, and 1s integrally formed with two ground-
ing shielding sheets. Each of the two grounding shielding
sheets has a first plate sheet 191 and a second plate sheet 192
forming a step. The two first plate sheets 191 cover the inner
segments 1208 of the two connection surfaces of the tongue
121, and the two second plate sheets 192 cover the top and
bottom sides of the base 122 and are electrically connected
to the metal housing 13.

The bidirectional duplex USB TYPE-C electrical connec-
tion socket 1 also has the low-height connector design, as
shown 1n FIG. 79, wherein the total height of the connection
slot 16 1s about 2.56 mm, the height ¢ of each of the
symmetrlcal spaces on the two connection surfaces of the
tongue 121 1s about 0.93 mm, and the helght d of the front
segment (contact interface) of the tongue 1s about 0.7 mm.

Referring again to FIG. 78, the electrical connection
socket 1 and the electrical connection plug 2 of this embodi-
ment can be bidirectionally electrically connected together
in a duplex manner to achieve the eflects of the doubled
transmission and the convenient insertion and connection.
That 1s, the contacts 44 of the two terminal sets of the
clectrical connection plug 2 are electrically connected to the
contacts 141 of the two terminal sets of the electrical
connection socket 1. The tongue 121 of the electrical con-
nection socket 1 1s connected to the fitting space 77 of the
clectrical connection plug 2. The two contact interface
substrates 76 of the electrical connection plug 2 are {it with
the symmetrical spaces of the two connection surfaces of the
tongue 121 of the electrical connection socket 1, the contact
643 of the ground shielding member 640 of the plug 1s
clectrically connected to the first plate sheet 191 of the
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ground shielding member 19 of the socket. In addition, the
engaging projection 633 of the resilient fastener 632 of the
plug engages with the slot 175 of the metal partition plate 17
of the socket, so that the plug and the socket form the mutual
engagement thereinside.

According to the above-mentioned descriptions,
embodiment has the following advantages:

1. The plug and the socket can be bidirectionally electri-
cally connected together in a duplex manner to achieve the
ellects of the doubled transmission and the convenient
insertion and connection, and also have the low-height
design to achieve the slim and light effects.

2. The isulating bases of the plug and the socket are
configured as the vertically stacked upper and lower bases,
wherein the upper and lower bases are embedded, mjected
and fixed to a terminal set, respectively, so that the conve-
nience in manufacturing can be achieved.

3. The height of the engaging projection 633 of the
resilient fastener 632 of the plug 1s greater than the material
thickness of the metal partition plate 630, and the resilient
fastener 632 has a bent portion 635 to make the front
segment and the rear end have a vertical step 633, so that the
middle height of the engaging projection 633 1s substantially
disposed at the thickness center of the metal partition plate
630.

Referring to FIGS. 86 to 91, a bidirectional simplex USB
TYPE-C e¢lectrical connection socket 3 and a bidirectional
duplex USB TYPE-C electrical connection plug 2 bidirec-
tional correspondingly connected together according to the
18” embodiment of the invention are almost the same as the
177 embodiment. This embodiment provides chargeable
male and female connectors, so the number of terminals of
cach contact interface 1s fewer (only five).

Referring to FIGS. 86 to 89, the diflerent between the
bidirectional duplex USB TYPE-C electrical connection
plug 2 and the 17” embodiment resides in that each of the
front segments of the upper base 301 and the lower base 302
of the insulating base 30 i1s integrally formed with the
insulating layer 761 of the contact interface substrate 76.
The two sides of the two 1nsulating layers 761 have two side
plates 34 resting against each other. The two side plates 34
function as the positioning structure for positioning the
interval of the two insulating layers 761 to form the fitting
space 77. Each of the two terminal sets has one row of five
first terminals 40 respectively embedded, imjected and fixed
to the upper base 301 and the lower base 302. The contacts
44 of the two rows of first terminals 40 having the same
circuit serial number are arranged reversely, as shown 1n
FI1G. 88, wherein the contacts 44 of the lower terminal set
have the connection points with the circuit serial numbers of
1,4, 5, 6,77 arranged from left to right. The contacts 44 of
the upper terminal set have the connection points with the
circuit serial numbers of 7, 6, 35, 4, 1 arranged from left to
right.

Because the connection points with the circuit serial
numbers 1 and 4 are the ground and power terminals,
respectively, the structure may be designed to have the wider
plate surface, as shown 1n FIG. 89. For example, the fixing
portion 42 may be broadened to speed up the current
conduction.

The two contact interface substrates 76 of the bidirec-
tional duplex USB TYPE-C electrical connection plug 2
have the height “a” of about 0.8 mm, the height “b” of the
fitting space 77 1s about 0.8 mm, and the total height of the
fitting portion 735 1s about 2.4 mm.

Similar to the 17 embodiment, the bidirectional duplex
USB TYPE-C electrical connection plug 2 has a circuit
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board and a rear shielding casing, wherein the circuit board
clectrically connects the connection points with the same
circuit serial number of the two contact interfaces to the
same circuit to form one set of circuits for output. Thus, 1t
can work 1n conjunction with a bidirectional simplex elec-
trical connection socket which can be bidirectionally corre-
spondingly connected thereto.

Referring to FIGS. 90 and 91, the difference between the
bidirectional simplex USB TYPE-C electrical connection
socket 3 and the 17 embodiment resides in that the insu-
lating base 12 1s only embedded and injected to form a
terminal set. The terminal set has one row of five first
terminals 14. The contact 141 of the one row of five first
terminals 14 1s 1n flat surface contact with the tongue 121
and exposed from an outer segment 1207 of the connection
surface to form a contact interface 2e.

The bidirectional simplex USB TYPE-C electrical con-
nection socket 3 1s also the low-height connector design, the
total height of the connection slot 16 1s about 2.56 mm, the
height ¢ of each of the symmetrical spaces on the two
connection surfaces of the tongue 121 1s about 0.93 mm, and
the height d of the front segment (contact interface) of the
tongue 1s about 0.7 mm.

The male and female docking of this embodiment 1s the
bidirectionally mnsertion connection, but 1s only the simplex
electrical connection. So, 1n the combination of the plug and
the socket, one has two contact interfaces, and the other has
only one single contact interface.

Referring to FIGS. 92 and 93, the 19” embodiment of the
invention provides a bidirectional duplex USB TYPE-C
clectrical connection socket 1 and a bidirectional simplex
USB TYPE-C clectrical connection plug 4 bidirectionally
correspondingly connected together, and 1s almost the same
as the 18” embodiment except for the difference that, as
shown 1n FIG. 92, the bidirectional simplex USB TYPE-C
clectrical connection plug 4 1s only embedded and injected
at the upper base 301 to form one row of {irst terminals 40.
So, the upper contact interface substrate 76 has a contact
interface 1le. As shown 1n FIG. 93, the insulating base 12 of
the bidirectional duplex USB TYPE-C electrical connection
socket 1 1s embedded and injected to form two terminal sets.
S0, each of the outer segments 1207 of the two connection
surfaces of the tongue 121 1s formed with one row of
contacts 141 of one contact interface 2e.

The socket of this embodiment has two contact interfaces,
so the socket 1s electrically connected to a circuit board. The
circuit board may have cascaded circuits to electrically

connect the connection points of the two contact interfaces
of the socket with the same circuit serial number to the same
circuit to form one set of circuits. Thus, 1t can work in
conjunction with a bidirectional simplex electrical connec-
tion plug to perform the bidirectional corresponding con-
nection.

While the present invention has been described by way of
examples and 1n terms of preferred embodiments, 1t 1s to be
understood that the present invention 1s not limited thereto.
To the contrary, 1t 1s intended to cover various modifications.
Therefore, the scope of the appended claims should be
accorded the broadest mterpretation so as to encompass all
such modifications.

What 1s claimed 1s:

1. A bidirectional electrical connection socket, to which a
fitting portion of a bidirectional electrical connection plug
can be inserted and connected, wherein the fitting portion
has two contact interface substrates with the same height and
facing each other and a fitting space, an interval between the
two contact interface substrates 1s the fitting space, the
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bidirectional electrical connection socket comprising: an
insulating base having one end connected to a tongue, each
of two connection surfaces of the tongue has a contact
interface to be electrically connected to the bidirectional
clectrical connection plug, the contact interface 1s formed by
terminals, the terminal has a pin, a fixing portion and an
extension, the fixing portion 1s fixed to the insulating base,
the extension 1s connected to one end of the fixing portion,
extends to the tongue and has a contact, the pin 1s connected
to the other end of the fixing portion and projects beyond the
isulating base, the contacts of the terminals form the
contact interface; and a metal housing, which covers the
tongue projecting beyond one end of the insulating base to
form a connection slot, wherein the tongue 1s disposed at a
middle height of the connection slot, symmetrical spaces are
formed on two connection surfaces of the tongue, the fitting
portion of the bidirectional electrical connection plug can be
bidirectionally inserted into the connection slot, heights of
the two contact interface substrates can be fit with the spaces
on the two connection surfaces of the tongue, the fitting
space 1s fit with the tongue, characterized 1n that the two
contact interfaces have contacts of the same circuit arranged
reversely and at least one pair of the contacts of the same
circuit are connected together, each of two first fitting gaps
respectively between the two contact interface substrates
and an upper surtace and a lower surface of the connection
slot 1s smaller than 0.15 mm to form tight fit, and the heights
of the spaces on the two connection surfaces are smaller than
the large space of the standard electrical connection socket
with the mimimum height specification specified by USB
Association, and are greater than the small space of the
standard electrical connection socket, the standard electrical
connection socket has a connection slot, a tongue 1s disposed
in the connection slot 1n a vertically biased manner, two
opposite sides of the tongue are formed with the large space
and the small space, one set of contacts are disposed on one
side of the tongue facing the large space.

2. The bidirectional electrical connection socket accord-
ing to claim 1, characterized 1n that each of the two contact
interfaces has one row of at least five contacts projecting
beyond the two connection surfaces, and each of the two
contact interfaces has only one pair of signal contacts.

3. The bidirectional electrical connection socket accord-
ing to claim 2 being one of (a) to (¢) or a combination of
more than one of (a) to (¢):

(a) wherein the contact 1s vertically elastically movable or

clastically non-movable;

(b) wherein each of the two contact interfaces has at least

one pair or only one pair of signal contacts; and

(c) wherein each of the two contact interfaces has only

one pair of USB 2.0 signal contacts respectively rep-

resented as D+, D-.

4. The bidirectional electrical connection socket accord-
ing to claim 1, characterized 1n that the contact interface has
at least nine of the contacts arranged 1n one long row and one
short row, and the two rows of contacts are 1n flat surface
contact with and project beyond the tongue and are elasti-
cally non-movable.

5. The bidirectional electrical connection socket accord-
ing to claim 4 being one of (a) to (h) or a combination of
more than one of (a) to (h):

(a) wherein each of the two rows of contacts of the two
contact interfaces have at least two long ones and seven
short ones:

(b) wherein the at least one contact interface has at least
three pairs of signal contacts;
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(c) wherein the at least one contact interface has at least
three pairs of USB 3.0 signal contacts respectively
represented as D+, D—; RX+, RX—; and TX+, TX-;

(d) wherein the two contact interfaces have at least three
pairs of signal contacts;

(¢) wherein the two contact interfaces have at least three
pairs of USB 3.0 signal contacts respectively repre-
sented as D+, D—; RX+, RX—; and TX+, TX-;

(1) wherein at least two of the longer contacts of the
contact interface are arranged on two outer sides of the
connection surface, respectively;

(g) wherein each of left and right sides of the connection
slot has an engaging portion for engaging with the
fitting portion of the bidirectional electrical connection
plug; and

(h) wherein multiple portions of the metal housing per-
pendicularly corresponding to the two connection sur-
faces of the tongue are respectively hole-free struc-
tures.

6. The bidirectional electrical connection socket accord-
ing to claim 1, wherein the plastic base comprises an upper
base and a lower base stacked together, and the upper base
and the lower base are embedded and injection molded with
at least one row of terminals of the terminals of the one
contact interface, respectively.

7. The bidirectional electrical connection socket accord-
ing to claim 1, characterized in that the terminals forming
the two contact interfaces are embedded into and 1njection
molded with the insulating base and the tongue.

8. The bidirectional electrical connection socket accord-
ing to claam 7, wherein the terminals forming the two
contact interfaces are concurrently embedded into and 1nte-
grally injection molded with the insulating base and the
tongue; or wherein the 1nsulating base and the tongue form
an integrated structure; or wherein the 1nsulating base com-
prises an upper base and a lower base stacked together, the
upper base 1s integrally provided with an upper segment
region of the tongue, the lower base 1s mtegrally provided
with a lower segment region of the tongue, the upper base
1s embedded into and injection molded with the terminals
forming the one contact interface, and the lower base 1s
embedded into and injection molded with the terminals
forming the other contact interface.

9. The bidirectional electrical connection socket accord-
ing to claim 1 being one of (a) to (n) or a combination of
more than one of (a) to (n):

(a) wherein the two contact interfaces are the same

contact interface;

(b) wherein at least one pair of the connection points of
the two contact interfaces having the same circuit are
clectrically connected together;

(c) wherein at least one pair of the connection points of
the two contact interfaces having the same circuit are
clectrically connected together through a connection
medium;

(d) wherein the connection points of the two contact
interfaces with the same circuit are electrically con-
nected together to form one set of circuits;

(¢) wherein ground and power connection points of the
two contact interfaces with the same circuit are elec-
trically connected together;

(1) wherein contacts of the two contact interfaces are not
clectrically connected together to form independent
circuits;

(g) wherein the pins of the terminals of the two contact
interfaces at least have one front row of pins and one
rear row ol pins, wherein distal ends of at least the rear
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row of pins are horizontal, or distal ends of the at least
two rows of pins are horizontal; or wherein the pins of
the terminals of the two contact interfaces are arranged
1N one row;

(h) wherein the terminals of the two contact interfaces are
embedded and fixed with the insulating base and the
tongue;

(1) wherein one end of the insulating base 1s integrally
formed with the tongue;

(1) wherein the standard electrical connection socket with
the mimmum height specification specified by USB
Association 1s a standard MICRO USB electrical con-

nection socket, the height of the small space of the
connection slot of the standard MICRO USB electrical

connection socket 1s 0.28 mm, and the height of the
large space of the connection slot of the standard
MICRO USB electrical connection socket 1s 0.97 mm,
so that the heights of the spaces on the two connection
surfaces are greater than 0.28 mm and smaller than 0.97
i,

(k) wherein each of the two contact interface substrates of
the bidirectional electrical connection plug 1s provided
with a contact interface, and the two contact interfaces
of the two connection surfaces of the tongue and the
two contact interfaces of the bidirectional electrical
connection plug form duplex electrical connections;

(1) wherein the two contact interfaces are not lower than
the two connection surfaces:

(m) wherein a middle of the insulating base has a trans-
versally extending metal partition plate, and the metal
partition plate separates the terminals of the two contact
interfaces; and

(n) each of two second fitting gaps left after the two
spaces are respectively fit with the contact interface
substrates 1s smaller than 0.15 mm.

10. The bidirectional electrical connection socket accord-
ing to claim 1, further comprising an adapter medium
adapted to a second electrical connector.

11. The bidirectional electrical connection socket accord-
ing to claim 10 being one of (a) to (¢) or a combination of
more than one of (a) to (¢):

(a) wherein the bidirectional electrical connection socket
further has a connection point switching integrated
device, so that the contact interface of the bidirectional
clectrical connection socket and the contact interface of
the second electrical connector can be integrated and
mutually switched;

(b) wherein the second electrical connector 1s a plug or a
socket, which can be bidirectionally inserted for con-
nection, and the second electrical connector has two
contact interfaces or has only one single contact inter-
face; and

(c) wherein the adapter medium 1s an adapter cable or a
circuit board.

12. The bidirectional electrical connection socket accord-
ing to claim 1, characterized 1n that each of the two contact
interfaces has at least two pairs of signal contacts electrically
connected to at least two pairs of individual signal trans-
mission circuits.

13. The bidirectional electrical connection socket accord-
ing to claim 1, wherein each of the two contact interfaces has
one pair of signal contacts (D+, D-), and the same signal
circuits of the two pairs of signal contacts (D+, D-) are
clectrically connected together.

14. The bidirectional electrical connection socket accord-
ing to claim 1, wherein each of the two connection surfaces
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ol the tongue 1s provided with contacts, which are arranged
in a front-to-rear direction and comprises at least one row of
contacts.

15. The bidirectional electrical connection socket accord-
ing to claim 1, wherein each of the two contact interfaces has
one row of at least seven of the contacts, the two rows of
contacts are 1n flat surface contact with the tongue and are
clastically non-movable, the contacts on two sides are lon-
ger, and each of the two rows of contacts has only one pair

of D+, D-si1gnal contacts.

16. The bidirectional electrical connection socket accord-
ing to claim 1, wherein each of the two contact interfaces has
one row of at least nine of the contacts, the two rows of
contacts are 1n flat surface contact with the tongue and are
clastically non-movable, the contacts on two sides are lon-
ger, and each of the two rows of contacts has at least two
pairs of signal contacts.

17. The bidirectional electrical connection socket accord-
ing to claim 1, wherein each of the two contact interfaces has
one row of at least nine of the contacts, and each of the two
rows of contacts are 1n flat surface contact with the tongue,
are elastically non-movable, and have at least two pairs of
RX+, RX- and TX+, TX- signal contacts.

18. The bidirectional electrical connection socket accord-
ing to claim 1, wherein each of the two contact interfaces has
at least two pairs of RX+, RX- and TX+, TX- signal
contacts, and each of two pairs of RX+, RX- and TX+, TX-
signal contacts of each of the two contact interfaces are
signal contacts of independent circuits.

19. The bidirectional electrical connection socket accord-
ing to claim 1, characterized 1n that each of the two contact
interfaces has one row of at least nine of the contacts, and
cach of the two rows of contacts are 1n flat surface contact
with the tongue, are elastically non-movable and have at
least three pairs of signal contacts, and the three pairs of
signal contacts are RX+, RX-, TX+, TX- and D+, D-.

20. The bidirectional electrical connection socket accord-
ing to claam 1, whereimn multiple portions of the metal
housing perpendicularly corresponding to the two connec-
tion surfaces of the tongue are respectively hole-free struc-
tures.

21. The bidirectional electrical connection socket accord-
ing to claim 1, wheremn a circuit board and a connection
point switching device are provided, wherein the connection
point switching device 1s electrically connected to and
disposed on the circuit board, the duplex electrical connec-
tion socket 1s electrically connected to the circuit board, and
switching of the duplex electrical connection socket 1s
achieved by adopting corresponding circuit connection
points for signal transmission through the connection point
switching device.

22. The bidirectional electrical connection socket accord-
ing to claim 1, wherein a circuit safety protection device 1s
provided, wherein the circuit safety protection device has at
least one signal circuit processing element or circuit satety
protection element, the circuit safety protection device 1s
combined with an electrical element of the duplex electrical
connection socket, and the circuit safety protection device
ensures salety protection of circuit transmission when con-
nection points of at least one pair of the same circuit of the
two contact interfaces to be cascaded 1nto one set of circuit.

23. The bidirectional electrical connection socket accord-
ing to claim 1, wherein heights of spaces of the two
connection surfaces are not smaller than a height of a small
space of an A-type standard electrical connection socket
specified by USB Association.
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24. The bidirectional electrical connection socket accord-
ing to claim 1, wherein the one contact interface has at least
one row of seven contacts having connection points with
circuit serial numbers arranged 1n order, and each of left and
right sides of the connection slot has an engaging portion for
engaging with an engaging portion of the bidirectional
clectrical connection plug to prevent the bidirectional elec-
trical connection plug from detaching 1n a direction opposite
to a docking direction.

235. The bidirectional electrical connection socket accord-
ing to claim 24 being one of (a) to (d) or a combination of
more than one of (a) to (d):

(a) wherein the contact 1s vertically movable or 1s 1n flat
surface contact with the tongue and elastically non-
movable;

(b) wherein the contact interface has at least one pair of
signal contacts;

(¢) wherein the contact interface has only one pair of USB
2.0 signal contacts respectively represented as D+, D—;
and

(d) wherein multiple portions of the metal housing per-
pendicularly corresponding to the two connection sur-
faces of the tongue are respectively hole-free struc-
tures.

26. The bidirectional electrical connection socket accord-
ing to claim 24 being one of (a) to (g) or a combination of
more than one of (a) to (g):

(a) wherein the contact 1s vertically movable or 1s 1n flat
surface contact with the tongue and elastically non-
movable:

(b) wherein the contacts of the two contact interfaces are
one row of long contacts and one row of short contacts;

(c) wherein the contacts of the two contact interfaces are
one row of at least two long contacts and one row of at
least seven short contacts, and the two rows of contacts
are 1n flat surface contact with the tongue and are
clastically non-movable;

(d) wherein the contacts of the two contact interfaces are
one row of at least two long contacts and one row of at
least seven short contacts, the two rows of contacts are
in flat surface contact with the tongue and are elasti-
cally non-movable, and the at least two longer contacts
are arranged on two outer sides of the connection
surface, respectively;

(¢) wherein the at least one contact interface has at least
three pairs of signal contacts;

(1) wherein the at least one contact interface has at least
three pairs of USB 3.0 signal contacts respectively
represented as D+, D—; RX+, RX—; and TX+, TX-; and

(g) wherein multiple portions of the metal housing per-
pendicularly corresponding to the two connection sur-
faces of the tongue are respectively hole-free struc-
tures.

277. The bidirectional electrical connection socket accord-
ing to claim 1, wherein each of two contact interface
substrates of the bidirectional electrical connection plug has
a contact interface, wherein when the two contact interfaces
of the two connection surfaces of the tongue are docked with
the two contact interfaces of the bidirectional electrical
connection plug, electrical connections are made concur-
rently to form dual-contact interface electrical connections,
contacts of the same ground circuits of the two contact
interfaces of the two connection surfaces of the tongue are
clectrically connected together, and contacts of the same
power circuits of the two contact interfaces of the two
connection surfaces of the tongue are electrically connected
together.
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28. A bidirectional electrical connection socket, to which
a {itting portion of a bidirectional electrical connection plug
can be inserted and connected, wherein the fitting portion
has two contact interface substrates with the same height and
facing each other and a fitting space, an interval between the
two contact interface substrates 1s the fitting space, the
bidirectional electrical connection socket comprising: an
insulating base having one end connected to a tongue, each
of two connection surfaces of the tongue has a contact
interface to be electrically connected to the bidirectional
clectrical connection plug, the contact interface 1s formed by
terminals, the terminal has a pin, a fixing portion and an
extension, the fixing portion 1s fixed to the insulating base,
the extension 1s connected to one end of the fixing portion,
extends to the tongue and has a contact, the pin 1s connected
to the other end of the fixing portion and projects beyond the
isulating base, the contacts of the terminals form the
contact interface; and a metal housing, which covers the
tongue projecting beyond one end of the msulating base to
form a connection slot, wherein the tongue 1s disposed at a
middle height of the connection slot, symmetrical spaces are
formed on two connection surfaces of the tongue, the fitting
portion of the bidirectional electrical connection plug can be
bidirectionally inserted into the connection slot, heights of
the two contact interface substrates can be fit with the spaces
on the two connection surfaces of the tongue, the fitting
space 1s 1it with the tongue, characterized in that the two
contact interfaces have contacts of the same circuit arranged
reversely and at least one pair of the contacts of the same
circuit are connected together, each of two first fitting gaps
respectively between the two contact interface substrates
and an upper surface and a lower surface of the connection
slot 1s smaller than 0.15 mm to form tight fit, and the heights
of the spaces on the two connection surfaces are smaller than
the large space of the standard electrical connection socket
with the minmimum height specification specified by USB
Association, and are greater than the small space of the
standard electrical connection socket, the standard electrical
connection socket has a connection slot, a tongue 1s disposed
in the connection slot 1n a vertically biased manner, two
opposite sides of the tongue are formed with the large space
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and the small space, one set of contacts are disposed on one
side of the tongue facing the large space, wherein each of the
two connection surfaces of the tongue has an 1nner section
formed with an inner section surface, and an outer section
formed with an outer section surface, the inner section
surface being a distance away from the plane of the outer

section surface to form connection surface with steps.

29. The bidirectional electrical connection socket accord-
ing to claim 28, wherein each of the mner section surfaces
ol the mner sections and the outer section surfaces of the
outer sections of the two connection surfaces of the tongue
has at least one ground contact; or multiple contacts of at
least one row of terminals of each of the two contact
interfaces are respectively in flat surface contact with and
positioned at the outer section surfaces of the outer sections
of the two connection surfaces; or each of two second fitting
gaps leit after the two spaces are respectively fit with the
contact interface substrates 1s smaller than 0.15 mm.

30. The bidirectional electrical connection socket accord-
ing to claim 1, wherein the insulating base comprises an
upper base and a lower base stacked together, the upper base
1s 1ntegrally provided with an upper segment region of the
tongue, the lower base 1s integrally provided with a lower
segment region of the tongue, the upper base 1s embedded
and injection molded with multiple terminals forming the
one contact interface, the lower base 1s embedded and
injection molded with multiple terminals forming the other
contact interface, and the multiple contacts of the two
contact mterfaces respectively project beyond the two con-
nection surfaces of the tongue.

31. The bidirectional electrical connection socket accord-
ing to claim 30, wherein the multiple terminals of the two
contact interfaces have extensions, which have inner sec-
tions embedded 1nto, injection molded with and fixed to an
iner section of the tongue, and outer sections embedded
into, mjection molded with and fixed to an outer section of
the tongue and exposed from outer sections of the two
connection surfaces, wherein the outer section of the exten-
sion has the contact.



	Front Page
	Drawings
	Specification
	Claims

